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James McGarrigle 


Preface 


In the course of this book I argue that the evidence now com- 
pels us to reject certain features of Jean Piaget’s theory of 
intellectual development. It may seem odd, then, if my first 
acknowledgement of indebtedness is to a man whose work I 
criticize. Yet the indebtedness is there and the acknowledge- 
ment is certainly due. Many years ago he was kind enough 
to welcome me to the Institut des Sciences de |’Education in 
Geneva; and much of my subsequent research was stimulated 
by the excitement of that first visit. If I must now reject some 
of his teaching, no lessening of respect for the man or for his 
vast contribution to knowledge is implied. No theory in 
Science is final; and no one is more fully aware of this than 
Piaget himself, I should add further that, while the early 
Chapters of the book propose certain re-interpretations, much 
that is said later is, I believe, in no way incompatible with 
laget’s views and has certainly been influenced by them in 
Positive ways, 

During the last ten or twelve years, I have had the good 
Ottune to work in Edinburgh with a number of extremely 
able Colleagues and graduate students. In the mid-1960s I 
egan a study of pre-school children in collaboration with 
Roger Wales, George Balfour, Robin Campbell, John Taylor 
and Brian Young; and Eve Curme also worked with us for a 
while before she married Herbert Clark and went to America, 
to our considerable loss. Later, as members of the original 
Stoup left, others came: Robert Grieve, Barbara Wallington, 
Peter Lloyd, Michael Garman, Patrick Griffiths, Lesley Hall, 
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Martin Hughes, James McGarrigle and Alison Macrae. I have 
made extensive use of research by members of this group in 
developing the arguments of the book, and I gained much 
from the exchange of ideas with all of them over the years. I 
also remember with gratitude the visitors from other parts of 
the world who joined us for longer or shorter periods of time 
and greatly enriched us by their company. 

It is never possible to acknowledge — or even be conscious 
of — all the influences on one’s thinking. But there is one in- 
fluence which must, I think, be evident: that of Jerome 
Bruner, with his deep concern about the links between 
psychology and education and his rare capacity for translating 
concern into effective action. I was privileged to work in 
Cambridge, Massachusetts, as a member of various groups of 
people whom he brought together in the attempt to under- 
stand better how children learn and how they may be helped 
to learn. This book owes much to that experience. 

It would be a serious omission if, returning now in thought 
to Edinburgh, I were to fail to speak of the children in our 
departmental research nursery and of the staff— Muriel Slade 
and Noveen Strachan-who run it so competently; or of 
Janet Panther, our secretary, on whose efficiency and cheer- 
fulness we continually — and with complete safety — rely. 

Several people- Robin Campbell, Martin Hughes, Alison 
Macrae, Jess Reid and my husband, Stephen Salter — have 
tead the manuscript of this book in its earlier stages. I am 
grateful to all of them for the care they have taken in doing so, 
for theit thoughtful comments and for many helpful dis- 
cussions, 

Finally I want to thank the Social Science Research Council 
for the Personal Research Grant which allowed me to spend a 
year thinking and writing in peace. 


Note: While the word ‘child’ does not convey any information as to sex, 
there is no similarly neutral personal pronoun in English. I have fol- 
lowed here, though not without some heart-searching, the tradition of 
using the masculine form ‘he’ when a neutral sense is intended. It is par- 
ticularly desirable when one is Speaking of education not to suggest that 


boys are somehow more important. The ar in thi. 
4 guments in this book appl 
equally to boys and to girls. ie 


Prologue 


The scene is a small open courtyard, within a school building. 
There are paving stones, warm in the sunshine, and tubs 
bright with flowers. On top of a low wall a child is lying, 
Propped up on her elbows, looking at a book with intense 
concentration, Near her another child is carefully watering the 
flowers, while a third is sitting with his back against the wall 
and a notebook on his knees. He appears to be drawing or 
Writing something. Like the first child, he is lost in his task. 

All around the courtyard, inside the building, there are 
Pleasant carpeted areas where many children are busily 
Occupied in a variety of ways, while teachers wander among 
them, talking to them, smiling at them, encouraging their 
efforts, 

As I watched this scene on a morning in May 1977, it 
Occurred to me that a visitor to the school who knew nothing 
about our society might have been inclined to think he had 
found Utopia, especially if he had been told that the children 
he was watching came from families living in a somewhat 
underprivileged part of one of our large cities. 

Letting my mind play with this thought, I then wondered 
how it would seem to the visitor if he were to go on to 
Observe the behaviour and conversation of children in certain 
classes at the other end of our educational system — the older 
brothers and sisters of these same children perhaps, about to 
take their leave of school for ever and heartily thankful to 
have done with it. And I imagined him reading our news- 
Papers and listening to our television programmes with their 
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recurring cries of educational woe: falling standards, illiterate 
and innumerate adolescents pouring forth from the schools in 
their thousands, not fitted to earn a living in the kind of 
world they must enter, discontented, disillusioned, defeated 
before they have begun, 

The visitor would certainly soon have abandoned the 
notion that he had found Utopia. But he would also surely 
have been very perplexed to understand what goes wrong. 


1. The School Experience 


Where attainable knowledge could have changed 


the issue, ignorance has the guilt of vice. 
(A. N. Whitehead.) 


And nature has no use for the plea that one ‘did not 
know’. Not knowing acts like guilt. (C. G. Jung.) 


pe ote oe make laws which compel our children to go to 
abeced P collectively an awesome responsibility. For 
ta count ore ten years, with minor variations from country 
this T E children are conscripts; and their youth does 
the i ce alter the seriousness of this fact. Nor is it altered by 
onid 100; however genuine, that the school experience 
Te be ‘for their good’. 

Beton not among those who a 
ees deschooling society’. 
wen more than now. But the justification of a long 
reaver nage of national service is not something we can 
vise 5 tly. The question that must be asked, and considered 
hie y, and reconsidered as knowledge and circumstances 
nee S whether the school experience really is good for 
Rapin ren—as good as we could make it. And this, of 
R aid eects to the same thing as asking whether it really 
bee or the society that will come into being when the 
One is gone. 

ae are faced now with something of a puzzle. In the first 
Roi a at school all appears to go very well. The children 
eager, lively, happy- There is commonly an atmosphere 


of AS 

AC oneity in which they are encouraged to explore and 

cover and create. There is much concern, OR the part of the 
als. These things tend to be 


ee with high educational ide I } 
sock i. in parts of the community which are far from being 
sid ally privileged in other ways. However, when we con- 
er what has happened by the time the children reach 
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dvocate what has come to be 
I believe that we need schools 


adolescence, we are forced to recognize that the promise of 
the early years frequently remains unfulfilled. Large numbers 
leave school with the bitter taste of defeat in them, not having 
mastered even moderately well those basic skills which society 
demands, much less having become people who rejoice in the 
exercise of creative intelligence, 

The problem then is to understand how something that 
begins so well can often end so badly. And inevitably, faced 
with this problem, people turn to wondering whether school- 
ing really does begin as well as it seems to do or whether the 
brightness of the early years carries within itself the shadow 
of the darkness that is to come. 

Thus there is pressure now for change at the lower end of 
the system. And there is real danger that this pressure might 
lead to change that would be gravely retrogressive. 

In an article in the Times Educational Supplement of 24 June 
1977, Karl Heinz Gruber urges us not to be so foolish as to 
throw away what we haye gained. He reminds us of these gains 
by drawing a vivid contrast between our own schools and the 
elementary schools of co 
as harsh and rigid places where, from the beginning, children 
f failure, 

But having listened 
s to the risk of loss, 


national service which ends like that? 
_ For the teachers of unhappy children the school experience 
1s generally unhappy too. For them, however, it is the decision 
that the pupils are stupid which is the defensive one. They 
hardly have the option of deciding that the things they teach 
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are stupid, for how then could they justify teaching them? 
And the only other possibility may seem to be the decision 
that ¢hey are the failures. 

For society as a whole — or at least that part of society which 
controls the setting and maintaining of the educational 
objectives — there are two possible defensive conclusions that 
may be drawn: either that large numbers of children are indeed 
irredeemably stupid and must just be written off, or that large 
numbers of teachers are not doing their jobs properly. 

Where does the truth of the matter lie? 

The first thing to recognize, in this generally uncomfortable 
situation, is the extreme difficulty -and in the context of 
human evolution the extreme novelty- of the educational 
enterprise which modern Western cultures have taken upon 
themselves. We need not be too defensive about not yet 


having managed it well. I shall be arguing later in this book 


that some of the skills which we value most highly in our 
educational system are thoroughly alien to the spontaneous 
modes of functioning of the human mind. And I shall be 
arguing that the real nature of the problem of developing 
these skills has not been understood well enough and widely 


enough. 


Defensive postures are usua 5 7 
action — but so of course is the complacency which can easily 


replace them if they are abandoned. In the present situation, 
complacency is disastrous. If we are going to persist In our 
educational enterprise it is urgent that we learn to do it better. 
Whatever progress we have made, the present levels of human 
distress and wasted effort are still too high to bear. 


lly the enemies of effective 


The solution of a problem- any problem — consists in dis- 
covering how to transform an existing state of affairs into a 
desired one that has not yet come into being. Now in order to 
do this effectively one clearly needs not only a good idea of 
the desired end state but a good understanding of the features 
of the starting point. Thus teachers need to be clear not only 
about what they would like children to become under their 
guidance but about what children are actually like when the 


Process is begun. 


During the past few years, research has yielded much new 
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evidence about the basic skills of thought and language which 
children already possess when they come to school. It is time 


for us to reconsider some widely held beliefs, and to ask what 
the revision of them implies. 


2. The Ability to “Decentre’ 


Is 

S pa that first day picking holes in paper, then went home 
oe temper. 
They par matter, Love? Didn’t he like itat school, then?’ 
DnE gave me the present.’ 
They si hat present?” 
, S said they’d give me a present.’ 
The > ron Pm sure they didn’t.’ 

Well TA id! They said: “You’re Laurie 

evet you sit there for the present.” I sat t 

got it. I ain’t going back there again.’ 


Lee, aren’t you? 
here all day but I 


(Laurie Lee) 


We 1 
au ONN 5 
gh at this misunderstanding for at least two reasons: 


ec 
o iiie Sac shock that comes from the sudden recognition 
the child’s y where normally we would see none; and because 
adequacy % Roti nR touches us by revealing the in- 
Opeful mind. is expectations, the naïveté of his open and 
the er pele first way to look at this episode is to say that 
ittle re ea d not understand the adult. Yet it is clear on a very 
understanding that the adult also failed, at a deeper level, in 
the child’s ng the child — in placing himself imaginatively at 
his is inte of view. 
aurie lace criticize the teacher W. 
as we hurry E cannot stop to reflect on every 
eve. “ed through a day. 
ttheless this teacher was 


ho spoke these words to 
word we utter 


however 
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behaving, 


understandably, in a way that psychologists would call ego- 
centric’. Used in this way, the word does not mean ‘selfish’, 
but it does mean, in a precise sense, ‘self-centred’, It refers to 
the act of looking out on the world from one’s own position 
in it, literally or metaphorically, and failing to realize how the 
same world, seen from a different stance, would appear -— or 
what meaning the same words, heard and interpreted by a 
different brain with a different store of previous knowledge 
and experience, would carry. 

Laurie Lee did not know that school is not a place where one 
normally gets presents. ‘The teacher did know this, and she 
forgot that he did not. She knew it so well that it probably 
never entered her head that anyone else might fail to know it. 
The better you know something, the more risk there is of 
in relation to your knowledge. Thus 
the greater the gap between teacher and learner the harder 
teaching becomes, in this respect at least. 

Also, Laurie Lee probably had no knowledge at all of the 
meaning of the words ‘for the present’. 
ve an alternative interpretation to con- 
00 the teacher forgot about the size of 
m. She acted from her own self-centre. 
re’ and consider imaginatively what her 
words would be likely to mean to a small child. 


We all have a very strong tendency to ‘act from the centre’ 
in this sort of way. Yet we 


also, otherwise com: i 


een made most forcibly by Jean Piaget, and 


by much Supporting evidence. He has made 
€orizing about the Capacities of children in 


This claim has b 
it has been backed 
it central to his th 
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the pr 
e-scho 
andl aingna Pa early school years. He has constructed 
together so rea “ki d closely woven net of argument, bindin 
behaviour, that i y ifferent features of the development ae 
Yet there is i is hard to believe he could be wrong 
wrong. ow powerful evidence that in this respect he és 


In recent à 
ing tasks e has collected most of his data by devis- 
when they deal rento do and then observing their behaviour 
noting what ad with the task, questioning them about it, 
1s concerned with rie One of the best known of these tasks 
Point of view į h the ability to take account of someone else’s 
someone else pert literal sense — that is, to recognize what 
Oneself but fr vill see who is looking at the same thing as 

For this ia a fie other sive. 
needed, Pig mt a three-dimensional object or set of objects is 
Coy ee nee ee mountains, (See The 
Mountains a Ta of Space by Piaget and Inhelder.) The 
y such pee istinguished from one another by colour and 
ted cross at tl es as snow on one, a house on top of another, a 
he chile he summit of the third. 
Placed, ‘Th sits at one side of the table on 
the doll at e experimenter then produces a 
for the child tn other position round the tal 
It would is: what does the doll see? 

lesctiption clearly be hard for the c 
tight ae (‘He sees a house on top © 
Siderable ae for that description wou 
is given a ne miiy, So in one version of the task the child 
of ten pictures of the model taken from different 


angle 
8, and he į 

e is asked to choose the one which shows what 
three cardboard 


e 
$ doll sees, In P ot 
Mountains? another version he is given 
and he is asked to arrange them so that they 
hot taken from the 


repre 

Sent 

olls what would be seen in a snaps 
of around eight, of 


even 
fully; and there isa 


Powerf 
ul 
tendency among children below the age of $ 


which this model is 
little doll and puts 
ble. The problem 


hild to give a verbal 


f the mountain on his 
ld have to be of con- 


— which 


Piaget takes this to indicate that they are unable to ‘de- 
centre’ in imagination. He points out that in one sense they 
know perfectly well that the appearance of a thing changes 
when you walk round it. And yet he maintains that they are 
bound by what he calls ‘the egocentric illusion’ as soon as 
they are called upon to form a mental representation of some 
view which they have not actually seen. They ‘really imagine 
that the doll’s perspective is the same as their own’ (p. 220). 
They all think the doll sees the mountains only as they look 
from the child’s position. What the child lacks is held to be 
the ability to see his own momentary viewpoint as one of a set 
of possible viewpoints, and to co-ordinate these possibilities 
into a single coherent system, so that he understands the ways 
in which the different perspectives relate to one another. 

We are urged by Piaget to believe that the child’s behaviour 
in this situation gives us a deep insight into the nature of his 
world. This world is held to be one that is composed largely of 
‘false absolutes’. That is to say, the child does not appreciate 
that what he sees is relative to his Own position; he takes it to 
represent absolute truth or reality — the world as it really is. 
Notice that this implies a world marked by extreme dis- 
continuity. Any change in position means abrupt change in 
the world and a sharp break with the past. And indeed Piaget 
r the young child: that he lives 
in the state of the moment, not bothering himself with how 
things were just previously, with the relation of one state to 
those which come before or after it. His world is like a film run 


This is by no means to say that Piaget thinks the child has 
The issue for Piaget is how 
the momentary states are linked, or fail to be linked, in the 
i i well the child can deal con- 
ceptually with the transitions between them. 
teaching implications for the child’s ability to 
n, and we shall come back to these implica- 
it first let us consider how children perform ona 
t n some ways very like the ‘mountains’ task and 
in other extremely important ways very different. 

This task was devised by Martin Hughes. In its simplest 
form, it makes use of two ‘walls? intersecting to form a cross, 
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and two small dolls, representing respectively a policeman 
and a little boy. Seen from above, the lay-out (before the boy 
doll is put in position) is like this: 


Child 


In the studies which Hughes conducted the policeman was 
placed initially as in the diagram so that he could see the areas 
marked B and D, while the areas A and C were hidden from 
him by the wall. l 
The child was then introduced to the task very carefully, in 
ways that were designed to give him every chance of under- 
standing the situation fully and grasping what was being asked 
of him. First, Hughes put the boy doll in section A and asked 
if the policeman could see the boy there. The question was 
repeated for sections B, C and D in turn. Next the policeman 
was placed on the opposite side, facing the wall that divides 
A from C, and the child was asked to ‘hide the doll so that the 
policeman can’t see him’. If the child made any mistakes at 
these preliminary stages, his error was pointed out to him, and 
the question was repeated until the correct answer was given. 


2I 


e r ye 


YEON "9Y 
-ge goga 


Iphued isəm “LU TO'S 


But very few mistakes were made. ae 
Then the test Proper began. And now the task was ma 
more complex. Another policeman was produced and the two 

were positioned thus: 


Policemen 


Child 


The child was told to hide the b i a 
žest DA old oi € dana aes Both policemen, 


: sally be ach d by the co. sideration and 
ovondination of two different points of SEY: This on re- 
peated three times, so that each time a dif i S 
left as the only hiding place, — 


The results were dramatic. When thirty children between 
the ages of three-and-a-half and five years were given this 
task, go per cent of their responses were correct. And even 
the ten youngest children, whose average age was only three 
years nine months, achieved a success rate of 88 per cent. 

Hughes then went on to further trials, using more complex 
arrangements of walls, with as many as five or six sections, 
and introducing a third policeman. The three-year-olds had 
more trouble with this, but they still got over 6o per cent of 
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the trials correct. The four-year-olds could still succeed at the 
90-per-cent level. 

It seems to be impossible to reconcile these findings with 
Piaget’s claim that children under the age of seven are very 
bad at appreciating the point of view of some other person in 
the literal sense of being unable to figure out what that other 
person can see. However, though Hughes’ findings cannot be 
reconciled with Piaget’s claim, some way must be found of 
reconciling them with Piaget’s findings — for these are not sus- 
pect. Research by other investigators has fully confirmed that, 
if children are given the Piaget ‘mountains’ task, they do 
indeed have extreme difficulty with it — but not, it now seems, 
for the reason Piaget suggests- For what reason, then? 

One must obviously consider the differences between the 
two tasks — and these are many. One difference which Hughes 
noted is that the ‘policemen’ task, while it certainly involves 
the co-ordination of points of view, merely requires the child 
to figure out whether an object will be visible and does not 
tequire him to deal with left-right reversals and so on. That 
is, he must decide what can be seen but not exactly how it will 
appear. Now it is perfectly clear that the calculation of how 


something will look from a given position when the scene is 
fairly complex will give p 


ause to many an adult. But this 
hardly seems to explain why young children, in tackling the 
‘mountains’ task, 5O frequently choose their own point of 
view instead of a different, though wrong, one. When this 
fact is considered along with Hughes’ findings, it is difficult 
to avoid the conclusion that the children who make ‘ego- 
centric? responses tO the ‘mountains problem do not fully 
understand what they are supposed to do. : 
By contrast it is quite evident that, in the ‘policemen’ 
7 tion has been found which makes sense to the 


situa : 
igre was very careful about introducing the tasks in 


er study, Hughes used a simplified version of the 
and found that ee ponpe hy taking great care 
;, which the problem was introduced, to get a high 
over the WY ete responses from pre-school children. So this 
eer support to the view that Piaget’s subjects did not 


understand. 


* In anoth 
mountains tas 
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ways that would help the children to understand the nature 
of the problem, but in fact his Precautions were largely un- 
necessary: the children seemed to grasp the situation at once. 
We have then to ask why this was so easy for them. 

Notice that we cannot appeal to direct actual experience: 
few, if any, of these children had ever tried to hide from a 
policeman. But we can 
perience: they know what it is to try to hide. Also they know 
what it is to be naughty and to want to evade the conse- 
quences. So they can easily conceive that a boy might want 
to hide from a policeman if he had been a bad boy; for in this 
case it would be the jo 


consequences of being caught would be undesirable. 


motives in responding 


EE » but that is quite another matter.) 
us the “‘mountai 


ins’ task is abstract i 


ued d d it. 
And young children are bad at it, aie ao 


€ more highly one values this activity the more important 
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it then becomes to try to understand the true nature of the 
difficulty to which it gives rise. For the better we understand 
this, the more readily we should be able to help children to 
overcome it. 

One obstacle that stands in the way of better understand- 
ing is that those who study such topics are, for the most part, 
accustomed to abstract and formal modes of thought to the 
point where they find it hard to appreciate that degrees of 
abstractness which present no kind of difficulty to them may 
render a task senseless and bewildering to a child. In other 
words, the research worker, like Laurie Lee’s teacher, may 
often fail to decentre. 

It may seem now that we have reached the curious position 
of claiming (a) that children are not egocentric, and (b) that 
sophisticated adults are. Not so, however. What is being 
claimed is that we are all egocentric through the whole of our 
lives in some situations and very well able to decentre in 
others. Piaget would not disagree with the claim that ego- 
centrism is never wholly overcome. The dispute with him is 
only about the extent — and the developmental significance — 
of egocentrism in early childhood. I want to argue that the 
difference between child and adult in this respect is less than 
he supposes; and then to argue further that the critical 


differences lie elsewhere. 


In the course of trying to reconcile Hughes’ findings with 
Piaget’s I suggested that Hughes’ task is easy for the child to 
grasp because it makes human sense. It rests on an under- 
standing of the interaction of two complementary intentions 


of a very basic kind: the intention to escape and the intention 


to pursue and capture. Now it is worth observing that the 
appreciation of such a complementary palit of intentions, 
however simple and elementary, calls already for an ability to 
decentre that is not concerned with the literal understanding of 
another point of view: not with what another person sees from 
a given standpoint, but with what he is feeling or planning to 
do. Hughes’ task, though designed primarily to test the 
former, also rests upon the latter. And what I have been 
suggesting is that the latter is a very fundamental human 


skill. 
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The question of the origins of this skill takes us right back 
to infancy, at which time Piaget believes that the most pro- 
found egocentrism reigns. He holds that initially the child is 
not capable of making any distinction between himself and 
what is not himself, that he cannot draw the boundary which 
later, most of the time, is so obvious and so firm. 

This is a degree or two more extreme than simply attribut- 
ing to the rest of existence your own point of view; for if you 
deny existence to the rest of existence you evidently deny it 
any point of view at all. But by the same token you deny it to 
yourself. The whole notion of ‘point of view’ ceases to apply. 

Piaget calls this early egocentrism ‘complete and un- 
conscious’ (my italics). If the child is in this state then he is not 
aware of himself, any more than he is aware of other people 
and things. Awareness grows as differentiation grows. 

It is quite reasonable to wonder how Piaget or anyone else 
knows what a very young infant is aware of. Certainly the 
infant cannot tell us directly. So the only possibility is to try to 
make inferences from the way he behaves. 

The central piece of evidence from which Piaget argues is 
this: if you let a child of five or six months play with a small 
toy and you then cover that toy with a box or a cloth while the 
child is watching you, the child will most commonly make no 
attempt to lift the cover and get at the toy again. This will be 
true even if the child has shown much interest in the toy and 
even if you know from other evidence that his control of 
hand and arm movements is quite good enough for him to 

nd grasping that would be needed. 
So why does he not do his best to get the toy back again? 
Piaget argues that he does not do this for the interesting reason 


; to exist for him: at this stage out of 
sight really és out of mind. 


An adult normally thinks of the wo 
objects endure in their 
Their existence is independent of his. Some philosophers have 
questioned this noti 
of the time, it i 
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had vanished, we would be considerably surprised and we 
would have to invoke trickery or magic. 

_ So if a child does not believe that the object is still there 
inside the box, if he has not developed what has come to be 
called the ‘object concept’, then his notion of the world 
must be very different from our own. But so it would be if he 
had not distinguished himself from the rest of the universe. 
You cannot think of a universe of stable enduring things, 
moving around in space and time, unless you have made the 
critical distinction between self and not-self by which you 
award the things their independence- and at the same time 
achieve your own. 

Thus Piaget uses the child’s failure to search for a vanished 
object as evidence for a state of profound early egocentrism. 
And at first sight it seems like strong evidence indeed. But 
there are various difficulties for his conclusion, and a sub- 
stantial one is this: if the reason why the child does not search 
is because he totally lacks the concept of the permanence of 
objects, then the precise way in which an object is made to 
vanish from his sight should not make any difference to his 
response. If the world for him is just a series of pictures that 
come and go (which is what the lack of the object concept 
ply), then, no matter what causes the object 
still not try to get it back. However, 
e true. The manner of disappearance 


would seem to im] 
to vanish, the child will 
this does not appear to b 
does matter. 

One way of causing an object to disappear from human 
eyes is to remove all light from it. And it is possible with 
modern infra-red television cameras to photograph events 
that occur in total darkness. So an object can be made to 
vanish simply by switching off the lights in a blacked-out 
room, and the child’s behaviour can then still be observed. 
This experiment has been carried out by Tom Bower and 
Jennifer Wishart, and they report that in these circumstances 
children quickly reach out in the appropriate direction to find 
their toy again. Thus Piaget’s claims about egocentrism are 


once again challenged. 
In this instance, ther 


what the right explanation 
much ongoing research. B 


e is still a good deal of debate about 
will finally prove to be, and there is 
ut Bower offers an interesting and 
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well-supported account which proposes that it is with the 
notions of location and movement that the child’s initial 
difficulties lie. (See A Primer of Infant Development.) On this 
view of the matter, what the young infant lacks is the knowl- 
edge that objects ove and that this fact makes it possible for 
the same object to appear in different places or for different 
objects to appear in the same place, either one after the other 
or one inside the other. But by the age of five months, some 
notion of movement is present and the understanding that 
object X can go from place A to place B is established. 
Thereafter the child continues to have many difficulties of the 
kind Piaget describes, but they arise from the fact that he has 
yet to develop a full appreciation of spatial relations such as 
on, in, in front of, and behind.* They do not derive from the 
complete lack of a notion of a world of ‘other things’. 

Among the ‘other things’ in the universe, there is one group 
specially important for a human baby, whether or not he is 
aware of the fact, and that is the group of other persons. Now 
one consequence of a belief in profound early egocentrism 
has to be the belief that the baby is quite unaware of the special 
significance of other people. And he certainly must be in- 
capable of genuinely social behaviour — incapable of any re- 
sponse to persons as persons, of any communication with 
them, of any apprehension of their intentions. The over- 
whelming impression which the adult gets of being in touch, 
humanly speaking, with the baby must be illusory. 

Piaget goes so far as to allow that, by seven or eight months, 
the child does show by the very look on his face that people 
keenly interest him. But to be consistent Piaget must go on, 
as indeed he does go on, to say that in the child’s mind there is 
n principle between another person and the 
tse. (See The Child’s Construction of Reality.) 
et hand, we do not accept that the baby is 
n egocentrism, we are free to allow that his 


t people is as genuine as it appears to be, and 
that some kinds of personal interaction are at least possible at 


an early stage: that some sort of genuine two-way communica- 


rest of the unive 
If, on the oth 


* We are not talkin 
but of the relations 
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8g here about the understanding of these words, 
hips to which they refer, 


tion may be going on. But is it? There is a certain risk here of 
believing something because we want to believe it. It is 
emotionally more satisfying for most adults to think that the 
young baby who smiles at them is already a person than to 
think that the smiles and gestures and vocalizings are largely 
reflexive, that they are merely blind behaviour patterns devoid 
of personal meaning. So there is need for caution. Yet many 
workers who have closely observed the interactions of mothers 
and young babies are now convinced that the impression of 
personal response from a baby is by no means illusory and 
that communicative strivings begin within the first few months 
of life. Thus Jerome Bruner presents evidence which supports 
the view that adult and infant can very soon come to a sharing 
of attention and a communication of intention, and he takes 
this early ‘mutuality’ to be the essential starting point for the 
learning of language. (See “The ontogenesis of speech acts’.) 
Kindred findings and arguments come from Colwyn 
Trevarthen who claims that evidence from films of more than 
100 exchanges between mothers and their infants of two orthree 
months of age forces us to conclude that a complex form of 
mutual understanding develops even at this age. Trevarthen 
believes that this kind of early interpersonal responsiveness is 
the source from which the whole of human intelligence 
springs. 

Certainly, once the child begins 
communicative strivings cannot b 
appear to ordinary observation as i 
exchange develops very rapidly thereaft 


question of egocentrism arises. : i , 
It was indeed in the course of discussing his observations of 


the speech of pre-school children that Piaget first proposed 
egocentrism as an explanatory concept, claiming that much of 
the time when the young child speaks he ‘does not attempt 
to place himself at the point of view of his hearer’. (See The 
Language and Thought of the Child.) ; 

Once again, however, later work has made it necessary to 
call in question not the claim that the child sometimes fails to 
do this, but certainly any suggestion that he cannot. Michael 
Maratsos reports a study in which young children were asked 
to communicate about a set of toys to an adult who was either 
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to speak, the existence of 
e doubted; and it would 
f the capacity for mutual 
er. Yet even here the 


herself looking at the toys or who had closed her eyes and 
covered them with her hand. (Actually she was cheating by 
peeping through!) The task for the child was to let the adult 
know which toy was to be put in a car that was then to be run 
down a hill; and sometimes — for instance, when there were 
two identical objects in different positions — this put a con- 
siderable strain on the children’s linguistic resources. It ‘was 
not easy for them to produce descriptions like: ‘the one that is 
nearest to the car’. So, very reasonably, when the adult could 
see, the children for the most part dealt with such problems 
simply by pointing. But when they believed she could not see, 
they tried to give verbal descriptions even though they could 
not manage these well. As Maratsos puts it, they showed high 


Lloyd found that, though the children would try to help the 

nda, they were not so ready to signal when they themselves 
needed help. They were not given to indicating that a message 
which they had received was inadi i 


The general conclusion Scems unavoidable: Pre-school 
children are not nearly so limited in their ability to ‘decentre’ 

> 
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or appreciate someone else’s point of view, as Piaget has for 


many years maintained. 

The abandonment of belief in pronounced childhood ego- 
centrism has far-reaching implications. But its significance will 
be better understood if it is seen in the light of recent evidence 
and arguments about the ways in which children learn to use 
and understand language. So it is to a consideration of this 


that we now turn. 


3- Learning Language 


It has become fashionable recently to talk, not of learning to 
Speak, but of acgu; 


tevolution which took place in th 
to the work of the Ameri 


Notice, first of all, that in this account the stress is on 


Sis is on how the child comes by his 


€, of the rules which 
Sond the ways in which words may be combined with other 


words to form acceptable utterances. 
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children had mastered the grammar of their language at a 
very early age. And this mastery appeared to involve the child 
in really formulating the rules for himself. Much was made 
of the fact that children’s errors were sometimes ‘rule- 
revealing’. It was argued that a child who says ‘I bringed it’ 
must have formulated (in some sense, though presumably not 
consciously) the rule that you make the past tense of a verb 
by adding —ed to the present tense. The error would then arise 
simply because he applied the rule too widely, not yet having 
come to know the exceptions. At any rate it was clear that he 
had not learned ‘I bringed it’ by direct imitation of adults, for 
this is not an error that they are at all likely to make. 

What was specially exciting against this background was 
the finding that children will sometimes begin by saying ‘I 
brought’ correctly and then for a time abandon the correct 
form in favour of the erroneous one. This made it seem clear 
that the child’s active building of his own grammar was a pro- 
cess which could over-ride other kinds of learning; and 
students of child language spent a great deal of time trying 
to specify the grammar which a child was using at any given 
stage in his development. They did this by collecting a 
‘corpus’ of as many as possible of the things the child had 
said, and then trying to work out a set of rules by which just 


these utterances might have been generated, — 
Little attention was p id, at the height of this activity, to the 


ai 
question of what the child might mean by the things he was 
saying, and still less 


to the question of his ability to under- 
stand the words of others. It was widely accepted, however, 
that his understanding would be generally in advance of his 
ability to speak. ‘Comprehension precedes production’ was the 

d like common sense and such research 


i this seeme 
panes oe ane appeared on the whole to support it. (But 
see the discussion 1n Chapter 6, pages 72-5 ) 

in order to understand how significant the work on child 
grammar appeared a decade ago, it is necessary to think ofit in 
A the ideas that were then dominant concerning 
E of the development of the mind. In particular, 
the work or child language has to be seen in relation to the 
work of Piaget, and to Piaget’s claim that the child under the 
s of seve is in many ways extremely limited in his ability to 
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think and reason. We have already seen that the Piagetian pr 
school child is not supposed to know what an object yat 
look like from the other side. To give some further examples 
of his limitations, he is supposed to think that if you pour 
water from a jar into another jar of a different shape ae 
change the amount of the water. Further, he is seer game 
to realize that if a red stick is longer than a yellow stick, and a 
that yellow stick is longer than a blue stick, then the re 
stick must be longer than the blue stick; and so on. j 

By the mid-1 960s, a flood of researches had been pouring 
out of Geneva for years, all of them tending to the same con- 
clusion: the child under seven is very restricted intellectually. 
He has developed considerable skills on a practical level, 
mastering these rapidly during the first eighteen months of his 
life. But he is not much of a thinker, 

During the x 960s this work by Piaget and his colleagues was 


at the peak of its influence. It was very widely known and very 
widely accepted, 


Against this back 
gtammarian were q 
child who, on the one hand, was baffled b 


must have a high/y Specific predisposition to understand this 
kind of system, He must be b 


orn with a ‘language acquisition 
device?.* 


The language acquisition device, or LAD as it was called, 
Was pictured as a kind of box. Into this ‘box’ (which was 


somewhere in the central nervous system, 


ork when he p 
that, fe 


he Chomskyan 
to the relations 
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though not literally as a box, of course) there went, via the 
child’s ears, linguistic input-input that was often very 
scrappy, fragments of the discourse that the child was hearing 
around him. But the device was so well tuned to the key fea- 
tures of human language that from this inadequate input it 
could extract the rules of the grammar — so sensitive and well 
prepared that it could produce almost immediately the right 
hypotheses about what these rules might be. 

It proved to be an extraordinarily compelling idea. Almost 
everyone in the affected disciplines succumbed at least for a 
time to its seductive power. One of its consequences was to 
set human beings very firmly apart from the other mammals, 
who evidently lacked such a device. It was of course no new 
idea that man is set apart by his language-learning skills. But 
this notion of the special human LAD provided a new kind of 
focus for the old apartheid.* 


In 1965 Chomsky stated his position like this: 


anguage acquisition is based on the 
hat from a formal point of view is a 
erative grammar of his 


It seems plain that | 
child’s discovery of w 
deep and abstract theory-a gen 
language — many of the concepts and principles of which 
are only remotely related to experience by long and intricate 
chains of unconscious quasi-inferential steps. [My italics] 


Before Chomsky, the closeness to expetience of the 
language-learning process had been the main emphasis. This 
emphasis is now returning, but ina very different form. 

In the 1930s, 1940s and 1950S there was a conception of 
how language was learned which in its broad outlines went 
almost unchallenged at that time. Many variant theories 
existed, but the basic notion was that a word acquired its 
meaning by occurring together with the thing which it meant or 
Stood for. Language was conceived as a vast network of 


* Yet in June 1966 two American psychologists, Allen and 
Beatrice Gardner, were already undertaking the apparently hope- 
less task of teaching American Sign Language to Washoe, a 
‘a — a task which turned out not to be so hopeless after 
all. 
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associative links between separate elements: individual words 
and individual ‘things’. 
history was the history of 
these bonds. And someti 
was offered to explain ho 
While a mother is loo 
human speech sounds. 


produce desirable res 

begin to use them, 
There is no 

or other version of 


me partial successes that looked 
Promising. In the end they all failed, 


ion was a revolt against them; and 
Chomsky’s attack on the significance of experience was the 


rallied. A child with a language 
acquisition device had need of experience indeed, but only to 
Set going processes which were destined to depend upon it 
very little thereafter, 


Now in the 1 
and it lacks one 
ing strength, 

In 1972 
Chomsky’s argument about the lan 


970s another revolt 


has begun. It is milder, 
powerfully dominan 


t leader. But it is gather- 


they have 
levelc apacity for making sense of 
certain types of situation involving direct and immediate 
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human interaction. 

To understand how this might work, imagine, for instance, 
the following scene. An English woman is in the company of 
an Arab woman and her two children, a boy of seven and a 
little girl of thirteen months who is just beginning to walk but 
is afraid to take more than a few steps without help. The 
English woman speaks no Arabic, the Arab woman and her 
son speak no English. 

The little girl walks to the English woman and back to her 
mother. Then she turns as if to start off in the direction of the 
English woman once again. But the latter now smiles, points 
to the boy and says: ‘Walk to your brother this time.’ At once 
the boy, understanding the situation though he understands not a 
word of the language, holds out his arms. The baby smiles, 
changes direction and walks to her brother. Like the older 
child, she appears to have understood the situation perfectly. 

These events occurred as I have described them. The thing 
to notice is that the words ‘Walk to your brother this time’ 
were such as to fit with complete appropriateness the patterns 
of interaction. All the participants understood the situation in 
the sense that they understood one another’s intentions. The 
language was unnecessary but it was uttered — and its meaning 
was highly predictable in the human context of its occurrence. 
What the people meant was clear. What the words meant 


could in principle be derived from that. 
ind of association 1s involved here 


It is evident that some ki volve 
account of what is going on. 


~and is indeed essential to this 
It is possible to figure out what the words mean because they 
occur zogether with certain non-linguistic events. But beyond 


this all likeness to the old associationist accounts disappears. 
The whole nature of the explanation is different, for it implies 
a totally different conception of the nature of the human 
mind. 

The old idea was that the associations were built up in 
quite mechanical automatic ways. They were bonds between 
isolated elements. The person in whom these bonds de- 
veloped was passive. Something happened to him, and an 
association between, say, a word and a thing was the result. 
The associations came first. Insofar as there was ‘meaning’ it 
was an outcome of the (conditioning) process by which the 
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associations were established. 

The newer account differs from this in the most fundamental 
way. The primary thing is now held to be the grasp of mean- 
ing -the ability to ‘make sense’ of things, and above all to 
make sense of what people do, which of course includes what 
people say. On this view, it is the child’s ability to interpret 
situations which makes it possible for him, through active 
Processes of hypothesis-testing and inference, to arrive at a 
knowledge of language. 

Now there is an important condition which must be 
satisfied if this account is to hold: the child must be in a 
general way capable of inference. For it is no longer being 
claimed that when he learns language he is using skills highly 
specific to that task. On the contrary, language learning is now 


Presented as being closely bound up with all the other learning 

that is going on. 
Indeed for a long t 

bound up with non- 


than has appeared in anything that has been said so far. It may 


à mpe € explorer was puzzled, and asked 
him to explain, How can I do that?’ said the Indian. ‘No white 
man could shoot six bears in one day,’ 


i To Western adults, and especially to Western adult 
linguists, languages are formal s 
be manipulated in a for: 
move from this to the 
formal way, 


living child does not seem to enter into the business very 
actively (not to say fully) in either case. What does the warm 
blood in the veins matter? It actually figures more in some 
associationist accounts than in the Chomskyan one. 


4. Failing to Reason 
ot Failing to Understand? 


» then nothing else is possible than that the 


compatible with the falsehood of the third, 
The key notions 
No one who totally lacked a sense 
ductive inferences, (It is not of cours 
these words or to have teflected upo 
The notions of compatibility, 
very closely connected with one a 


Possibility and necessity. 
of these could make de- 


is a tree it cannot also be an aeroplane; if it is a circle it cannot 
also be a square; if it is bigger than another object it cannot at 
the same time be smaller than that same object. 

As soon as language is used to describe the world, even in a 

rudimentary fashion, then questions of compatibility arise. The 
use of any form of language to make descriptive statements 
must rest on some recognition that certain states of affairs 
cannot exist together. As soon as a child identifies an object as 
a dog by saying “That bow-wow’ his statement is incompatible 
with an infinite number of others that could be made. To 
assert is also to deny. And if the child did not in some sense 
tecognize this he could not make meaningful utterances at all, 
or understand what other people mean when they speak to 
him. On the’other hand the statement, “That bow-wow’ is 
evidently compatible with many others - e.g. ‘That’s brown’; 
“That’s big’; “That’s a spaniel’. The child needs to learn which 
statements are compatible with one another and which are 
not. 
It seems likely that the earliest recognition of what an 
utterance excludes may be very dim indeed. And it may be some 
time before the fundamental sense that certain things cannot 
Occur together is used as a way of extending knowledge. For 
that, in practice, is the usefulness of deductive inference. It 
means that there are some things which we can know without 
checking upon them directly. Given certain information, we 
can be sure of other things about which we have no direct 
evidence — things perhaps which we are in no position to 
verify, but on which we can nevertheless rely. For a creature 
that has to cope with a complex world, this is obviously a very 
valuable skill. And the growth of this skill is of very great 
interest to anyone who is concerned to understand the growth 
of the mind. 

To say that some sense of compatibility and incompatibility 
is essential for deductive inference is not, of course, to say that 
this is all that is required. Piaget considers that the growth of 
the ability to decentre is crucial. His argument is that the 
making of inferences demands skill in the flexible shifting of 


point of view. 
To illustrate what he means, let us take a task which he has 


devised and which bears on a matter with which logicians 
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have traditionally been much concerned: the relation of — 
of objects to its sub-classes. Any class can in principle : 
divided up into sub-classes in a variety of ways. For instanc 
the class of toys can be divided into those which Sate 
animals, like teddy bears, and those which do not. Given suc 

sub-divisions, various simple inferences are possible, such as 
that all toy animals are toys, that some (but not all) toys are toy 
animals and so on. The fundamental inference, however, Js 
that, if there are two or more sub-classes each of which con- 
tains at least one member, then the number of objects in the 
total class has to be greater than the number in any sub-class: 


the number of toys must be greater than the number of toy 
animals, 


All of this seems self-eviden 
elementary inferences, 
before the age of six o 
he supports his claim i 

The child is sho 
kind - say, a bunc 
ever the objects c 
in some fairly ob 
ted, some white, 


t, as is the way with certain 
Is it so to a child? Piaget claims that 
t seven it is not self-evident at all, and 
n the following way. De. 

wn a number of objects of some familiar 
h of flowers, or a number of beads. What- 
hosen, they must divide into two sub-classes 
vious manner: some of the flowers must be 
some of the beads must be wooden, some 
plastic, and so on. Also the numbers in the two sub-classes 


should, for the normal version of the task, be unequal. (See 
The Child’s Conception of Number 


Ore flowers? And the usual 
of, say, five is that there are more red 
flowers. 


a child who has given this 
answer what would be left if yout 


mote numerous than the sub-set. But this second form of 
question allows him to think successively of the whole class 
(the flowers) and the sub-classes (the red and the white). The 
other form of questioning (Are there mote flowers or 
more red flowers?) requires him to think of them simultane- 
ously. Now Piaget’s claim is that, if the child centres on the 
whole class, he cannot at the same time think of the parts 
which compose it. Thus the seemingly simple comparison of 
whole with part is impossible. He lacks the particular sort of 
mental flexibility which this demands. His thinking is still a 
succession of separate views of things, poorly co-ordinated 
with one another (cf. page 20). So he cannot reason as to 
the relations between them. 

The deficiency is held to be general. The young child’s 
response to the ‘class-inclusion’ task is seen as just one 
manifestation of an extremely important and widespread 
limitation which is usually overcome around the age of seven 
when, in Piagetian terminology, the thinking of the child be- 
comes ‘operational’. (‘Operational’, as used by Piaget, is a 


technical term. See Appendix.) : 
We have already seen that there is good reason to doubt 


whether the child’s difficulty with decentring is as severe and 
widespread as Piaget claims. However, none of the research 
we have so far discussed deals explicitly with any task which 
Piaget takes to be criterial for the appearance of operational 
thought. It would be entirely possible for difficulties with 
decentration to occur when the child is presented with a task 


like class inclusion, even if they do not arise in certain other 
contexts. So, direct study of these tasks is necessary. A very 
igned and carried out 


enlightening set of experiments was desi ried o 
by James McGarrigle a few years ago, to see if the Piagetian 


explanation would really stand up to rigorous scrutiny. 
There is not much doubt about what a child does when he 


makes the standard type of error and says there are more red 
flowers than flowers: he compares one sub-class with the other 
sub-class. His spontaneous remarks often make this quite 
clear. He will say: ‘More red flowers because there are only two 
white ones’ and so on. The question is why does he compare 
sub-class with sub-class? Is it because he cannot compare sub- 
class with class, as Piaget maintains? Or is it because he thinks 
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this is what he is meant to do?* Is there once more a failure 
of communication? , 

If the latter explanation is correct it ought to be possible to 
find different ways of presenting the problem which will make 
it easier or harder; and one should be able to discover just 


what it is that makes the child misinterpret the question that 
is asked of him. 


Notice that even an adult may well misinterpret this question 
initially; but repetition of the question, perhaps with added 
stress on the word flowers, will quickly enable him to get it 
tight. This is not normally enough to make a young child 
change his mind, but it does suggest the idea that the giving 
of some greater emphasis to the total class might be effective; 
and so might the reduction of emphasis on the contrast 
between the sub-classes, 

McGarrigle tried ways of achieving both of these effects. 
In relation to the first he used four toy cows, three of them 
black, one of them white. He laid all the cows on their sides 
and he explained that they were ‘sleeping’. The experiment 


then rested on comparison of the difficulty of two different 
forms of question: 


1 Are there more black 
Piagetian form); and 

2 Are there more black cows or more sleeping cows? 

For both of these 


cows or more cows? (the standard 


The average age of the childr 
was answered correctly by 25 
children); question 2 was answe: 


en was six years. Question 1 
Per cent of the group (12 
ted correctly by 48 per cent 


ws what he is meant to 
oses not to, because he is un- 
’s game. This might happen 
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(23 children). The difference was statistically significant — 
there was only one chance in a hundred of having obtained 
this result by chance alone. And a very similar finding was 
Pena in another study. So manipulation of the wording of 

e question in such a way as to vary the emphasis placed on 
the total class did affect difficulty. 

To look at the effect of varying emphasis on the contrast 
between sub-classes McGarrigle used different material. This 
time he had a small teddy bear, a toy table and a toy chair, 
laid out in a line. Four discs, referred to as ‘steps’, separated 
the teddy bear from the chair; a further two discs lay between 


the chair and the table thus: 
Oo (0) 


This material gave McGarrigle a number of advantages. The 
main one was that he could vary the perceptual contrast 
between the sub-classes (all the steps could be the same 
colour, or alternatively the steps from Teddy to the chair 
could be one colour while the steps from the chair to the table 
could be another) and at the same time he could vary the way 
of referring to the steps, either mentioning colour or leaving 
it out. So he could compare the effects of perceptual variables 
with those of linguistic ones. 

In the first experiment which McGarrigle carried out with 
this material, the four steps to the chair were red, the two 
others were white. The child was told that Teddy always 
walked on these steps to go to his chair or to his table. Two 


forms of question were then used: 
ps to go to the chair or more steps 


a 


(0) 


(0) (eo) 


1 Are there more red ste 
to go to the table? 

2 Are there mor 
go to the table? 

Of a group of 32 children, 38 per cent (12 children) 


e steps to go to the chair or more steps to 
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answered question 1 correctly while 66 per cent (21 children) 
answered question 2 correctly. This difference was statistic- 
ally significant, there being about two chances in a hundred 
that it might arise by chance alone. 

In this experiment perceptual contrast was always present; 
but one form of question referred to this contrast, while the 
other did not. 

Let us look now at what happens when there is no per- 
ceptual contrast. If all the steps are white, it is still possible to 


include the colour adjective in one case and exclude it in the 
other. McGarrigle did this in a se 


group of children, but n 


found to make a much smaller difference. When the adjective 
‘white’ was included (63 


chair or more Steps to go to the table?’) 56 per cent of the 
children answered correctly. When it wa 


more steps to go to the chair or more steps to go to the 
table?”) 69 per cent of them answered correctly. This difference 


we are not justified in 
was genuinely more 


forms it might h 


The ‘steps’ task may seem to be rather different from the 
standard Piagetian class-incl 
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analogous to a variant used by Piaget himself. Sometimes he 
took as material a set of beads —all of them wooden, most of 
them brown, a few of them white — and in this case he would 
sometimes ask which would make a longer necklace: thebrown 
beads or the wooden beads. And the young child would 
typically answer: “The brown beads because there are only two 
white ones.’ But this material, unlike McGarrigle’s, did not 
make it possible to manipulate the relevant linguistic and 
perceptual variables so as to lessen contrast between the sub- 
classes. Perceptual contrast was necessarily present: the 
beads could not be all of one colour or there would be no way 


of referring to the sub-classes. And by the same token the 
perceptual contrast always had to be marked in the language 
he situation was the one which 


of the question. Thus t 
McGarrigle has shown to be maximally difficult for the child. 
d, was able to find a form of 


McGarrigle, on the other han 
wording even easier than any of those we have discussed so 
her for Teddy to go to the 


far. He asked the question: ‘Ts it furt! 
chair, or further to go to the table?’ Now at this point one may 


not properly speak of class inclusion, but rather of the in- 
clusion of one distance within another. However, what is 
particularly interesting is that not only was this question 
form easier (72 per cent success in one study, 84 per cent in 
another), but when the other questions were repeated after 
this one they were considerably facilitated. The question ‘Are 
there more steps to go to the chair or more steps to go to the 
table?” was now answered correctly by 88 per cent of the 
children and even the ‘red steps’ version led to 53 per cent 


success. i 
n that asks which is further? helps 


It seems as if the questio. j 
the children to grasp what it is that the experimenter intends 
them to consider; and once they have grasped this they may be 


able to hang on to it even in the face of wordings which 
would otherwise tend to lead them astray. 

However, a fair number of children continue to find the 
‘red steps’ wording intractable: in the experiment we have 
been considering 47 pet cent persisted in answering in terms of 
sub-class comparison when ‘red steps’ were mentioned. This 
makes one begin to wonder whether their mode of 
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interpretation has anything to do with their grasp of the 
inclusion situation per se or whether it stems from something 
much more general, ; i 

To decide this, it is necessary to look at similar question 
forms in contexts where inclusion does not arise. McGarrigle 
did so, both with the toy cows and horses and with Teddy 
and his steps, 


He arranged black and white toy cows and horses on either 
side of a wall facing one another thus: 


Cows 
B B w w 
B B B w 
Horses 


The children were then asked a num 
which the following is an example: 


Are there more cows or more black horses? 


OF 36 children only 5 (14 p 
Why were the others wrong? 


It is evident that Piaget’s explanation will not serve. There 
is no question here of inclusion 


er cent) answered this correctly. 


l a straight line, but Were arranged 
as in the diagram on Page 49. So the ‘steps to the chair’ did 


go to the table? 
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And, just as before, question 1 was significantly harder. The 
children’s remarks showed that sometimes they compared 


< 

ted steps to the chair’ with the sub-set of red steps to the 
table. Sometimes, however, the comparison made was with 
the sub-set of white steps. And occasionally it seemed that the 


children were answering a rather different question, for they 
would say things like: ‘There’s red all along there [to the 
chair] but there’s white there,’ or ‘They’re all red there.’ It 
was as if they were answering a question which ran some- 
thing like this: ‘Are more of the steps to the table red- or 
ate more of the steps to the chair red?’ — a question, that is, 


which asked for some sort of comparison of proportions. 
the children were answering 


In any event, the questions 1 
were frequently not the questions the experimenter had asked. 
The children’s interpretations did not correspond to the 

could they be regarded as 


experimenter’s intention; nor : 
normal, given the rules of the language. The children did not 


know what the experimenter meant; and one is tempted to say 
they did not strictly appear to know what the language 
meant. Or, if that seems too strong, one must at least say that 
something other than ‘the rules of the language’ was shaping 
their interpretation — something perhaps like an expectation 
about the question that would be asked, an expectation that 
could be influenced by the nature of the experimental material. 
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However, it is essential to notice that we may not canou: 
that the children were, in some general way, not re : 
attend to the language — for we must recall the dramatic effec > 


i e . . . . s le 
in some of the studies, of the inclusion or omission of a sing 
adjective. 


5. What Is and What Must Be 


Piaget has not been alone in claiming that young children are 


incapable of inferences which, to an adult, seem elementary. 
From a type of psychological theory utterly opposed to his 
Own, precisely the same conclusion has been drawn. One of 
the most eminent of the associationist — or behaviourist — 
Psychologists, Clark Hull, claimed that the essence of reason- 
ing lies in the putting together of two ‘behaviour segments’ 
in some novel way, never actually performed before, so as 
to reach a goal. Serious objections can be raised to this way 
of defining reasoning but let us accept it for the moment and 
look at what happens if we study children’s thinking in a way 
guided by the Hullian conception. 

When Hull spoke of the joining of two ‘behaviour seg- 
ments’ he spoke against àa background of studies of rats 
learning to run mazes — studies of a kind so popular with the 
behaviourists. A ‘behaviour segment’ was then exemplified by 
the running from one point in the maze to another. 

The claim was as follows. Suppose you arrange the maze 
as in the diagram on page 52- Now suppose that a rat learns 
to run from A to B to get a small reward; and from A to C 
to get an equally small reward; and from C to D to get a much 


bigger reward (all of these bits of learning taking place on 


separate occasions). If you then place him at Point A and 


he chooses the path A—>C—D, instead of the path A—B, he 
must be reasoning that you can get to D that way, for he has 


never actually been from A to D that way before. 
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A 


OF course, there is a 50/50 chance of taking that = 

ndomly, with no reasoning at all. But if a large a : 
tats were all to take it, that would be evidence of roden 
reasoning, fe 

In fact this evidence has not been obtained. Rats don’t, 
apparently, figure things out in this way. . R 

More strangely, evidence has been obtained which makes it 
look as if children under the age of seven don’t either. 

Two followets of Clark Hull, Howard and Tracy Kendlet, 


vise children that was explicitly based on Hullian 
principles. However, it did not i 


l they had to do was put it 


in a hole.) But they did not for the most part ‘integrate’, to 
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use the Kendlers’ terminology. They did not press the button 
to get the marble and then proceed without further help to use 
the marble to get the toy. So the Kendlers concluded that they 
were incapable, like the rats, of deductive reasoning. This 
work was done in the 1960s. No wonder Chomsky could so 
readily convince people of the need to postulate a highly 
specific device for the acquisition of language. 

On the other hand, the Kendlers’ results are bound to seem 
deeply puzzling to anyone who has watched children playing 
in a nursery or listened to their conversation, and who really 
brings the two kinds of data together in his mind. 

Here is a striking example of the kind of reasoning of which 
children seem to be capable if one observes their spontaneous 
behaviour, by contrast with their behaviour when they are 


being tested. 
This exchange happened to be tape-recorded, so it can be 
quoted very accurately. It took place shortly after the death 


of Donald Campbell when he was trying to break the world 
water speed record, and some months after a visit by a re- 
search worker called Robin Campbell to the school where the 
conversation took place. The speakers were a little girl of 
five and another research worker. 
cuinp: ‘Is that Mr Campbell who came here — dead?’ 
(Dramatic stress on the word ‘dead’.) : 
RESEARCH WORKER: ‘No, Pm quite sure he is 
(Much surprised.) 
CHILD: ‘Well, there must be two Mr Campbells then, be- 
cause Mr Campbell’s dea 
This child has put together, if not two ‘behaviour segments’, 
two quite distinct pieces of information: Mr Campbell who 
came here is not dead and Mr Campbell is dead, and has drawn a 
valid conclusion, which she states as 4 necessary consequence: 


€... there must be two Mr Campbells then . - .” Her reasoning 
hat the existence of a living per- 


involves the understanding t 

son is incompatible with the death of that same person. So 

if Mr Campbell is dead and Mr Campbell is alive, there simply 

must be two of them! : 
dren of five are capable of reasoning 


How can it be that chil : Š 
like this, yet can fail to ‘integrate’ two very simple bits of 
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n’t dead.’ 


d, under the water.’ 


separately learned behaviour in a task such as the Kendlers 
used? 


The mystery at first appears to deepen when we learn, from 
Michael Cole and his colleagues, that adults in an African 


are still two behaviour Segments (‘open the right match-box 
to get the key’ and ‘use the key to open the box’) so the task 
seems formally to be the same. But 


i a‘s i meets 
the children. Wapping game’ with 
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These two modifications together produced a jump in 
success rates from 30 per cent to go pet cent for five-year-olds 
and from 35 per cent to 72°5 per cent for four-year-olds. For 
three-year-olds, for reasons that are still in need of clarifica- 
tion, no improvement — rather a slight drop in performance — 
resulted from the change. 

_We may conclude, then, that children experience very real 
difficulty when faced with the Kendler apparatus; but this 
difficulty cannot be taken as proof that they are incapable of 
deductive reasoning. 

With this conclusion in mind, let us see no 
behave in a very different type of situation. 

It is highly informative to listen to the comments children 
make and the questions they ask when they listen to stories. In 
this situation a rich harvest of evidence of reasoning may be 
teaped. 

Here are a few examples: 

‘What a lot of things he’s taking! He wouldn’t have... 

he’s only got two hands and he wouldn’t have space for his 

two hands to carry all these things.’ 

(Premises: (1) Peter has more to carry than two hands can 
carry; (2) Peter has only two hands. Conclusion: It is not 
possible for Peter to carry all that he is represented as 
carrying. Implied criticism of the story.) 

‘She must have eaten all her food on the other day.’ 

(Premises: (1) Houses normally have food in them; (2) 
This house has no food. Conclusion: The food must have 


been all eaten up.) 


w how children 


‘But how can it be [that they are getting married]? You 
have to have a man too.’ (The book contains an illustration 
of a wedding in which the man looks rather like a woman. 
The child thinks it is a picture of two women.) 

(Premises: (1) You need a man for a wedding; (2) There is 


no man in the picture. Conclusion: It can’t be a wedding.) 


‘I think you have missed a page. You didn’t say that he 


cut out the leather.” , 
(Premises: (1) There is a page on which the story tells of 


cutting out leather; (2) No reference has been made to 
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cutting out leather. Conclusion: A page has been missed.) 


CHILD: ‘You’re not looking.’ 
TEACHER: ‘Pardon?’ 


CHILD: “Why are you not reading it?’ 
TEACHER: ‘Because I know it.’ 


(Premises: (1) When you read a book you look at it; (2) 


The teacher is not looking at the book. Conclusion: She is 
not reading the book.) 


whether they were tight. 

The pattern of the children’s choices and the nature of their 
answers when they were asked why they had made the choices 
showed very clearly that many of them wete engaging in 
processes of strict reasoning in the sense that they were using 
s statement as a basis f 


tom which to deduce 
conclusions. They very rarely drew all the conclusions which 


would be judged correct by the canons of traditional formal 
logic — but neither did a group of adults to whom the same 
task was given. The older children (and ‘older’ in this case 
means between four years three months and four years eleven 
months) frequently responded in just the same way as the 
adults, taking ‘if there is a star...’ to mean Gf and only if 
there is a star...’ and reasoning accordingly. Some of the 
children were also able to give explanations vety like those of 
the adults, using such expressions as: # must be, it has to be. 
Here are two examples, by way of illustration: ‘When there’s 
No star, there’s supposed to be a wee animal in the box.’ 
It must be in there [box with no star] if it’s not in there 
[starred box].’ In this last case the given statement had been: 
Tf there is a star, then there is no wee animal.’ 

Notice that these justifications were made after the children 
had indicated which boxes they were choosing but before they 
had been allowed to open them. 

From children under four years, such responses as these 
were relatively uncommon. But even the youngest children 
did not behave randomly. They tended to have systematic 
search strategies, even if these were as primitive and unrelated 
to the experimenter’s words as starting with a box at one end 


and working along the row. l PNA: . 

Further evidence that, even in experimental situations, chil- 
dren can sometimes give proof of their ability to reason is now 
being obtained. Peter Bryant and Paul Harris have each 
independently looked at the child’s ability to engage in the 
kind of inference which is concerned with transitive relations 


such as ‘equal to’ or ‘greater than’. (This is yet another form 
of inference which Piaget regards as criterial for operational 
ccording to his theory, is not 


thought and which, therefore, a 
normally to be found in children under age seven.) To 


illustrate the findings of Bryant and of Harris we shall look 
of them — on the child’s ability to 


at two studies — one by each of f 
of two objects by means of some inter- 


compare the size 2 : ‘ 
mediaty —which means in effect that the intermediary is 


serving as 4 measuring instrument. 
Harris and his colleagues showed four-year-old children 


two strips of papet placed about three feet apart. The strips 
differed in length by about a quarter of an inch — too small a 
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difference to be perceptible. Thus when the children were 
asked which strip was longer approximately half their judge- 
ments were correct, this being, of course, the result that 
would be expected by chance alone. Then a third strip of 
Paper, equal in length to one of the other two, was produced; 
and it was briefly placed alongside each of the others in turn. 
The question was then repeated. And now most of the 
children gave the correct answer. This seems to show clearly 
that they were capable of understanding measurement, which 
is to say that they were able to make inferences of the form: 
if A equals B and if B is longer than C, then A must be longer 
than C. i 
Bryant and Kopytynska have reached conclusions similar 
to those of Harris about the ability of young children to make 
measurements, They used simple but ingenious equipment to 
show that, though young children often do not spontaneously 
measure things which they can compare visually, they do 
frequently use a measuring instrument when visual compari- 
son is impossible, They gave their subjects two black wooden 
blocks, each with a hole in it, and asked them to find out 
whether one of the holes was deeper than the other. It was 
quite impossible to see the bottom of the holes. Between the 


two blocks, the experimenters had placed a wooden stick 
which the child could use 


Let us take stock. From the evidence we have been consider- 
ing the main points to emerge are these: 


1. Children are not at an: 
claimed. For all human beings 


Peau and we have seen that it reveals itself with great 
B rity in the comments they make while listening to stories. 
se DE be demonstrated also in the contrived situation ofan 
T ent from about the age of four, if not sooner, even 

gh many experiments have failed to elicit it. At least 
from age four, then, we must again acknowledge that the 
supposed gap between children and adults is less than many 
people have claimed. 

3. A child’s ability to learn language isi 
which we may wonder. But his language-learning skills are 
Not isolated from the rest of his mental growth. There is no 
feason to suppose that he is born with an ‘acquisition device’ 
which enables him to structure and make sense of the language 
he hears while failing to structure and make sense of the other 
features of his environment. On the contrary it now looks as 
though he first makes sense of situations (and perhaps 
especially those involving human intention) and then uses 
this kind of understanding to help him to make sense of what 


is said to him. 


ndeed something at 


ories about the growth of language 
een most influential over recent 
ts, ill-founded. This does not 


It appears, then, that the the 
and thinking which have b 
years are, in important respec . 
mean that these theories are wrong in their entirety. 

Nor should we conclude that, because children turn out to 
be in some respects closer to adults than has been supposed, 
they are really just like them after all. It may simply be that we 
have to look for the differences elsewhere. 


6. What is Said 
and What is Meant 


‘What is said is slippery stuff.’ (P. Ziff). 


“Was anybody with you in the boat” 

‘No, there weren’t.’ 

“Then what was that grandson of yours doing?’ 
‘Oh, him? He was with me. I thought you meant 
was there somebody else, that didn’t ought to have 
been there.’ (Dorothy L. Sayers). 


The intellectually sophisticated adult within our kind of 
cultural tradition — the sort of person who teaches in schools, 
or studies children’s thinking and language — is conscious of 
language as a formal system in terms of which one can repre- 
sent the world. Such a person has come to think of language 
as having what has been called ‘timeless meaning’ — that is to 
say, meaning which can be considered apart from any 
particular context of use, meaning which is not totally em- 
bedded in events, in the ongoing flow of ‘real life’. It is 
possible, once the sophisticated view of language has de- 
veloped, to construct an isolated sentence and ask: ‘What does 
it mean?” But so far as we can tell it is alien to the primitive or 
‘natural’ way of dealing with language to treat it in isolation 
in this manner. Recall the example of the Indian who said 
that he could not translate ‘The white man shot six bears 
today’ because no white man could do so,* 


* Of course, even intellectually sophisticated adults do not 
ordinarily use language without telying heavily on context (see 
page 69). And on the other hand, we must bewate of assuming that 
all the peoples whom we are apt to call ‘primitive’ can simply be 
lumped together. For instance, Mary Douglas, speaking of the 
Dogon people, tells us that ‘the intellectual unity which they confer 
on experience is derived from reflecting on the nature, power and 
effects of language.’ However, she goes on immediately to raise the 
question whether ‘this would presuppose a degree of self-conscious- 
ness about the processes of thought which would lift their culture 
clear out of the class of primitives.’ 


6o 


een considering some short- 


In previous chapters we have bi 
the growth of the mind. All 


comings of recent theories about 

of these shortcomings can be seen as related to a failure to pay 
enough attention to the difference between language as it is 
spontaneously used and interpreted by a child and language 
as it has come to be conceived of by those who develop the 
theories. 

Chomsky obviously thin 
learning the sort of thing w 
himself. And so indeed it is - 
shorter run, during the early years of life, it ma 
thing very different. 

For Piagetian theory, the effect of the adult conception is 
less direct, for Piaget is less concerned with language learning. 
And when he does talk about it he js much more sensitive to 
differences between what language has become for the adult 
and what language is for the child in the early stages. How- 
ever when he himself, as an experimenter, “ses language, as 
part of his method for studying children’s thinking, he ap- 
Pears to lose sight of the significance of this issue. 

Perhaps the best known of all Piagetian tasks are those 
called ‘conservation tests’. There are many such tests — tests 
of conservation of number, weight, length, volume and so on, 
but conservation of length will serve as an example, for the 


Principles are common to them all. 
First the child is shown two sticks 


The test has three stages. i i 
of equal length placed thus: —— in exact alignment. He 
is then asked whether they are the same length. It is essential 
that he should agree to equality of length at this stage, other- 
wise the test cannot legitimately proceed. 

Next, one of the two sticks is moved (normally by the adult 
experimenter) so that the alignment 1s destroyed, thus: 
———_. The experimenter usually explicitly invites the 
is transformation by saying, ‘Now 


ks of the child’s task as that of 
hich language is for Chomsky 
in the long run. But in the 
y be some- 


child to pay attention to th 
watch what I do.’ 4 ? : 
The third stage then consists simply in repeating the 
same length? or whatever 


original question — ‘Are they the 1 
was the precise wording — after the transformation of the 


second stage is complete. 


The essential principles common to all variants of 
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conservation tests are the following: 


(a) The initial equality of the critical attribute (length, 
weight, etc.) is combined with perceptual similarity (sticks 
placed so that their ends are aligned, balls of plasticine which 
are the same shape as well as the same weight, etc.). 

(b) The child is questioned about the initial equality of the 
critical attribute, and accepts it. 

(c) A transformation occurs which destroys the perceptual 
similarity without affecting the critical attribute. 


(d) The child is again questioned about the critical 
attribute. 


If, on the second questioning, the child still affirms the 
equality of the critical attribute then he is said to ‘conserve’ 
length or weight or whatever the attribute may be. Otherwise 
he is said to fail to conserve or to be a ‘non-conserver’. 
Children under the age of seven commonly fail to conserve 
when given the standard tests. Piaget takes this, once more, as 
evidence of failure to decentre and of failure to reason. The 
correct answer, he says, depends on the ability to make an in- 
ference from two premises — namely: (1) these things were the 
same length (or weight etc.) before; (2) nothing has been done 
which alters length (or weight etc.)—to the conclusion: 
therefore they must be the same length now, even though 
they look different. Failure to reason in this way is held to stem 
from an inability to decentre, both with tegard to the im- 
mediate perceptual situation and with regard to the relation 
between one moment in time and a succeeding one. The 
child centres on one feature of the immediate situation and 
neglects others — for instance he calls one stick longer because 
it projects further at one side, failing to take account of the 
compensating fact that it projects less far at the other. Also he 
centres on the present moment, failing to think back to how 
things were before, failing to see that one act is in principle 
reversible, and that the sticks could be pushed back into 
alignment again. The ability to make use 
reversibility in one’s thinking is, for Piag 
signs of having reached the sta; 
thinking. (See Appendix.) 
Leaving explanation aside, what actually happens when a 
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of this principle of 
et, one of the main 
ge of concrete operational 


< 
non-conserving’ response occurs? It amounts to this: in a 
short space of time, the child gives two conflicting answers to 
what, for an adult, is the same question with ‘the same 
meaning’. But suppose that the child is not concerned to 
weigh specially what the words of the question mean in isola- 
tion. Suppose he is rather interpreting the whole situation: 
what the experimenter says, what he does, what he may 
reasonably be thought to intend. Now recall that at stage two 
the experimenter draws attention to an action whereby he 
changes the array that the child is considering. ‘Watch this,’ 
he says, Is it not then reasonable that the child should think 
this change will be relevant to what follows—to the next 
question which will be asked?* 
Susan Rose and Marion Blank considered this possibility 
and asked what would happen if the child were given a ‘one- 
judgement version’ of the conservation task- that is, a 
version where the first question was omitted and the child was 
questioned only after seeing the rearrangement of the objects. 
For they reasoned that the child may take the repetition of the 
question as ‘a cue that he should alter his first judgement so as 
to acknowledge the change he has just witnessed.’ They found 


that six-year-old children made fewer errors not only on the 
o on a standard conservation 


one-judgement task itself but als 
test which they were given a week later. So they concluded 
that contextual cues which an adult would regard as in- 
significant may not seem so to a child. f 

One way to describe the difference between child and adult 
would then be to say that it lies in the amount of weight that 
is given to sheer linguistic form. The question seems to be 
whether the meaning of the language carries enough weight 


* Rochel Gelman noted a further fact: that when something 
impersonal situation, the changing feature 


changes, even in a totally 1 
She devised a training programme 


tends to attract out attention. Sb e 
aimed at getting children to realize that in the conservation tasks 


the change was nonetheless irrelevant and to be ignored. At the end 
of this programme there was very marked improvement in per- 
formance on the tasks in which the children were specifically 
trained (length and number conservation). There was also evidence 


of some improvement on other conservation tasks on which no 
training had been given. 
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to over-ride the meaning of the situation. Does the language 
have priority? Can it over-ride the reasonable expectation? 

Another way of trying to determine whether the young 
child’s response to conservation questions results from his 
having a tendency to give priority to the meaning of the 
situation was devised by James McGarrigle. McGarrigle’s idea 
was to alter the events of Stage two in such a way as to make 
them seem accidental — not brought about deliberately by the 
experimenter, thus not relevant to what he meant when he 
moved on to stage three and repeated the initial question. To 
achieve this, McGarrigle introduced a character called 
‘Naughty Teddy’ -a small teddy bear who was liable to 
emerge from his box, swoop over the experimental material, 
disarrange it and thus ‘mess up the game’. 

McGarrigle found that this version of the task — where the 
transformation was ostensibly accidental — was dealt with 
much more successfully than the traditional version: many 
more children between the ages of four and six ‘conserved’ — 
that is, continued to say that the crucial attribute was the 
same.* 

This finding is dramatic and it seems to be very difficult 
to explain in Piagetian terms. On his view of the matter it is 
impossible to see why the agent of the transformation should be 
critical. 

However, we have to take note of the fact that, even when 
‘Naughty Teddy’ was the agent, some children (roughly 30 
per cent of a group of 80 children) failed to conserve. What 
determined their responding? 

It is a feature of Piaget’s explanation that the ‘look of the 
thing’ is important. Consider what it would be like, at stage 


* This finding has been replicated in an unpublished study carried 
out by Julie Dockrell at the University of Stirling. She did not find 
such a marked effect, especially among the younger subjects, but 
she does report an overall difference between the ‘Naughty Teddy’ 
task and the traditional task that was 8teat enough to have only one 
chance in a thousand of occurring by chance alone. Also her study 
confirms a finding in the original study that children who ate given 
the ‘Naughty Teddy’ task first and then the traditional task per- 
form significantly better than children who do the two tasks in the 
reverse order. 
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eerie fe conservation task, for a child who could not de- 
ae rs e would notice the projecting end of one stick, or 
ae ister aspect of the perceptual differences that had been 
sae fee stage two. He would not be able to balance or 
irene s by reference either to the compensatory perceptual 
isina] e (which would of course always be present) or to the 
by the perceptual similarity of stage one. So, being dominated 
perception of difference, he would respond ‘No’ when 
asked: ‘Are they the same?” 

iL without invoking inability to decentre, to 
at something like “domination by the look of the thing’ 
Ea occur. For the same sort of ‘domination’ may undoubtedly 
e€ produced in other ways. We have already seen that con- 
flict may arise between expectations about what question is 
going to be asked and the linguistic form of the question 
when it actually comes along. So fat we have been talking 
about expectations derived from some assessment of the ex- 
Pperimenter’s intentions. But it is of course entirely possible 

for there to be expectations which do not depend on these. 
To illustrate this, we now turn to the findings of other 


studies, The first of these was conducted by Peter Lloyd and 
myself, the second by James McGarrigle and myself. 
judge whether 


In the first, the task for the children was to J 


certain statements were true or false — but these terms were not 
bly come from an adult, 


used. Nor did the statements ostensi 

in case the adult’s authority would be too great and would 
affect the judgements. Instead we had a large toy panda which 
could be made to appear to speak. The children were then 
asked to help the panda by telling him if he was right or if he 


was wrong. This they did with evi 


The children — and ostensibly the panda — were then shown 
together in a row, and a set 


an array of four garages, joined 3 
of toy cars. Sometimes there were three cars in the set, some- 
times five. And among the statements to be judged were 
these: 

All the cars are in the garages and 

All the garages have cars in them. 

When ‘all the cars’ amounted to three, these three were in- 


deed all put inside the garages, SO the first statement was true. 
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dent enjoyment. 


But of course in this situation the second statement was 
false: one garage was empty. 

On the other hand, when the total set of cars was five in 
number these could not all be in the garages. In this case four 
were put in and the fifth was left sitting in full view outside. 
So now the truth values of the two sentences were reversed: 
the first was false and the second was true. 

But this was not the opinion of all the children. We found a 
pattern of response which at the time we had in no way 
anticipated. Some of the children would hold both sentences 
to be false when there were only three cars and both of them 
to be true when there were five. So when there were three cars 
in four garages they would tell the panda he was wrong to say 
the cars were all in them; and when there was one car sitting 
outside four occupied garages they would tell him he was 
tight to say that they were all in them. 

One might suppose at first sight that the children did not 
know the meaning of all; but we had other evidence to suggest 
that this explanation would not do. For instance, if it was a 
question of judging whether all the garage doors were shut, 


‘all the cars’), but rather they took the phrase to mean all 


the cars which properly belonged with the set of garages — 
something like a// the cars which ought t 


y to mean ‘all the knives and 
forks that are going to be needed? as ‘all the knives and forks 
that are kept in the drawer’, Which meaning we choose will 
depend on the total context — on such considerations as 


he ment which they actually judged, irrespective 
of the variations in linguistic form, was: ‘All the gatages are 
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full? And when they had told the panda that he was wrong 
and were going on to explain why, it was nearly always full- 
ness that they spoke about. If there were three cars in four 
garages and the panda said “All the cars are in the garages’, the 
child would say something like: “You’re wrong, ’cos there’s an 
empty one.’ Watching the children and listening to them, one 
had the powerful impression that the empty garage was 
somehow salient for them, and that they interpreted everything 
they heard in ways affected by this salience. 

So we have to take into account that what the child expects 
to hear is liable to be influenced not only by things which give 
him clues about the speaker’s intentions but also by more 
impersonal features of the situation he is considering. 
The second study pointed to this same kind of conclusion. It 
was a study of a closely related kind, but now the child 
answered questions instead of judging statements right or 
wrong. 

Once again toy cars and garages were used. This time the 
cars were arranged on two shelves, one directly above the 
other. This was because a comparison was now to be called 
for and we wanted the children to see both arrays clearly. On 
one shelf there were five cars, on the other four. These were 
placed in one-to-one correspondence, starting from the left, 
so that in one row an extra car always projected to the right. 
The children were asked: ‘Are there more cars on this shelf 
or more cars on this shelf?’ And to this question they usually 
responded readily and correctly. But we then introduced a 
change. Over each row of cars we placed a row of garages. 
(These had no floors and they could be added or removed 
with ease.) The row of four cars was enclosed by a row of four 
garages, so that all the garages in this row were occupied. 
The row of five cars was enclosed by a row of six garages, so 
that one garage was empty. (For half of the children the two 
conditions were presented in reverse order: first the garages 
were present, then they were taken away.) The question was 
then repeated -and about a third of the children changed 
their judgements, saying that now the shelf with four cars 
had more cars on it than the shelf with five! 

What are we to make of this kind of response? Notice, first, 
an interesting parallel to what happens in a classical 
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conservation test. (See page 61.) The child gives one answer to - 
a question; something irrelevant (to ‘the meaning’ of the 
words in the question) is changed; and now the child gives a 
different answer. 

Does the child have a whole set of different meanings for the 
words, then, among which he alternates? If so, he certainly 
does not alternate randomly, or else we could hardly get 
whole groups of children shifting meanings in the same way. 
It must be that something apart from the words themselves is 
constraining the child’s interpretation. 

In the second study, as in the ordinary conservation task, 
some consideration of speaker’s intention may have affected 
the outcome. But when the garages are placed over the cars, 
why should the children think they are meant to attend to 
fullness rather than, say, length of the row of garages? 

Also, in the first study involving the toy panda, it is not so 
easy to invoke intention as an explanation. Here it seems that 
the child’s own reading of the situation is what we must look 


to. It seems that what he attends to is fullness, even though 
the words he heats do not direct him to it. 

Underlying this su 
fundamental notions 


inner representations, the value of whi 


pate events and be ready to deal with them. 
The expectations thus 


things. The present su 
words that refer to a sii 
perceiving, his interpret: 
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generated are known to be powerful 
ggestion is that when a child hears 
tuation which he is at the same time 
ation of the words is influenced by the 


expectations which he brings to the situation. If he is disposed 
to construe the situation in a certain way, giving salience to 
some features of it rather than others, then this predisposition 
will influence what he takes the words to mean. 

At the same time, we must not forget that the influence can 
work both ways. Thus it is also true that the way a situation is 
described will have an effect on how the child construes it. 
Robert Grieve and his colleagues have recently carried out an 
important study in which pre-school children were given two 
plain cardboard boxes, one larger than the other. These boxes 
were sometimes referred to as ‘the big box’ and ‘the little box’; 
sometimes as ‘the table’ and ‘the cup’; sometimes as ‘the bath’ 
and ‘the baby’ and so on. The children were given instructions 
asking them to put one object in, on or under the other; and the 
most significant finding was that responses to the instructions 
were affected by the ways in which the boxes were named. 
This was so even at the very early age of two-and-a-half years. 


So we reach this conclusion: when a child interprets what we 
say to him his interpretation is influenced by at least three 
things (and the ways in which these interact with each other) - 
his knowledge of the language, his assessment of what we 
intend (as indicated by our non-linguistic behaviour), and the 
manner in which he would represent the physical situation to 
himself if we were not there at all. 

The question then arises whether in this respect the pro- 
cesses of interpretation in which children engage differ from 
those of adults. 

It may be that much of the time they do not differ greatly. 
Certainly assessment of intention and of physical situation also 
affects the way in which adults communicate, 

We do not, in our ordinary conversations with one an- 
other, attend to ‘pure linguistic meaning’. Ziff, in a book called 
Understanding Understanding, gives a number of examples of this. 
For instance, if we heard the following statement made about 
a game of football: “No one got in without a ticket’, we would 
not interpret this with strict attention to ‘the meaning’ of ‘no 
one’. In other words, we would not be led to conclude that all 
the employees and players had tickets or else were refused 
entry. When we interpret utterances we make continual — and 
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usually unconscious — use of knowledge about states of affairs 
in addition to knowledge about language. 

However, it remains true that we experience surprise when 
we learn of the sorts of response by children which have just 
been discussed. And from older subjects these responses are 
indeed not obtained. So what is it that changes? 

There are several possible sources of difference: 


(a) The young child’s knowledge of the language is less, or 
is less confident about it. So he gives more weight to CUES 
of non-linguistic kinds where he is on surer ground. (It might 
be that this difference arises only in situations where the 
child’s language is inadequate — or it might be that children 
habitually give more weight than adults to cues of this kind.) 

(b) The child has not learned to distinguish between 
situations where he is supposed to give primacy to the 
language, and situations where he is not. 

When an adult ¢ests a child the situation tends to be of the 
former kind. But pethaps the child does not know this; and 
certainly it has not been common practice for the adult to 
tell him. However, in the ‘talking panda’ study the children’s 
task was to judge what the doll said -and considerable care 
was taken to make this explicit. Yet the results were not 
substantially different from those in related studies. So this 
brings us to the third possibility, 

(c) The child is not able to Pay scrupulous attention to the 
language in its own right — or at least he finds it very difficult. 


We shall return later to the question of what might make 
this harder or easier to do. 


he 


First, however, it is necessary to consider evidence from two 
different sources which may seem to be at variance with the 
argument we have been developing. 

This argument has led us to the Conclusion that, when 
situations arise where the interpretation of words is not in 
accord with some other expectation, then the words tend not 
to win the day. There is, however, one study where ‘word 
meaning’ does seem to win the day — with grotesque results. 

Robin Campbell took 24 children between the ages of three 
and five and told them a story from which the following are 
extracts: 


70 


She would like to work in the big post office but she works 
in a branch... As they were driving along they saw a hare 
run across a field... Then they got back into the car and 
drove to the seaside. When they got there they went for a 
walk along the quay... ‘Look at this castle’, said Jane’s 
Daddy. ‘The oldest wing is over 500 years old.’... They 
got held up behind a lot of other cars, all going very 
slowly. ‘I hope we get out of this jam soon’, said Jane’s 
Daddy. 


The children were asked to draw the hare, the quay, the wing, 
etc. Many of them drew a hair (or a head of hair), a key, a 
bird’s wing, etc. They were also questioned — for instance, as 
follows: 


‘What does a hate look like? Child touches hair. 
‘Do you think it would be running across a field?’ ‘Yes.’ 
‘What sort of thing is a quay? What’s a quay for? ‘For 


opening doors.’ p 
‘Do you think they could walk along a quay? Child nods. 


Overall, no less than 31 per cent of the responses were of this 
curious kind. : Aes 

We have repeatedly seen that young children’s interpreta- 
tions of language may be powerfully influenced by context, so 
that they fail to show adequate respect for the words them- 
selves, But now here we have evidence that a situation can be 
found where the opposite occurs. The interpretations depend 
sidered in isolation and without adequate 
ds hare, quay, wing, etc. are 
ontexts where this makes 


on words con 
respect for context. Thus the wor 
given their usual interpretation 1n C 


no sense. Why? : : 
We should notice at least four things. First, the context was 


that of story-telling; and in the stories commonly told to 
children many strange and wonderful events occur. Second, 
the children were probably highly familiar with the critical 
words — or rather with the same-sounding words: ‘hair’, 
‘key’, etc. — in a sense which was very hard to reconcile with 
the story context, and they were probably quite unfamiliar 
with them in any other sense. Third, no immediate context of 


a visible, non-verbal kind was there to influence the outcome 
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~ RO Cats or garages, no pairs of sticks, no toy cows or horses. 
Finally — and by the same token — the experimenter’s questions 
were not about any such context. Rather the critical words 
were picked out from the (verbal) context and questions were 
asked about ¢hem: ‘What sort of thing is a quay?’ etc. In all 
these respects, the situation was very different from those 
considered earlier in this chapter. 

It remains true — and highly noteworthy — that instead of 
drawing some kind of animal running across a field, some sort 
of seaside path that people might walk along and some 
reasonable part of a castle, a considerable number of the 
children drew hair, a key, a bird’s wing, and then produced - 
or at least agreed with — nonsensical propositions. And the 
same tendency to acquiesce in the bizarre is reported in a 
recent study by Martin Hughes and Robert Grieve. When 
they asked children (aged between five and seven this time) 
unanswerable questions like Is milk bigger than water?’ they 
did not get rejection of the question (except from the youngest 
child in the group -a boy of barely five — who ‘grinned his 
head off’!). Rather they got solemn answers and justifications 
for these answers, like: ‘Milk is bigger because it’s got a 
colour.’ 

All developmental Psychologists, all teachers of young 


children ~ and, come to that, all parents — should surely take 
note, and beware! 


Now it is a fact that pre-school chil 
language with much skill and fluency, 
quotations from their responses 
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dren can often sse 
Y- Recall some of the 
to stories in Chapter 5. ‘What 


a lot of things he’s taking! He wouldn’t have . . . he’s only got 
two hands and he wouldn’t have space for his two hands to 
carry all these things’ — and so on. These utterances are at least 
as complex — syntactically and semantically — as sentences like: 
“All the cars are in the garages.’ Are we then to say that the 
ability to use language is in advance of the ability to under- 
stand it? 

At first sight, a positive answer to that question might seem 
to be nonsense. On the face of it, you cannot use language for 
successful communication unless you understand it. So the 
comprehension of an utterance should come before the pro- 
duction of it. And indeed there have been experiments which 
have been widely interpreted as upholding this kind of claim. 

It turns out, however, that it is a considerable over- 
simplification to say that understanding precedes production. 
‘Understanding’ is a very complex notion, and at least two 
questions have to be distinguished if confusion is to be avoided. 
First, does the child understand the words he hears in the 
sense that they are ‘in his vocabulary’ — that their meaning is 
not altogether unknown to him? And secondly, given that 
this is the case, does he on a given occasion understand the 
words in their context (linguistic or non-linguistic) in the way 
in which the speaker means him to do? 

It is a common but naive assumption that the understanding 
of a word is an all-or-none affair: you either understand it or 
you don’t. But this is not so. Knowledge of word-meaning 
grows, it undergoes development and change. Also, the pro- 
cess of understanding an utterance does not just depend on the 
serial addition of one word-meaning to another. It is an active 
process of structuring and making sense of the whole. Thus 
the ‘correct’ interpretation of a word on one occasion is no 
guarantee of full understanding on another. For instance, 
Alison Macrae showed that children’s interpretations of 
sentences involving the directional prepositions /o/from, 
intoJout of, on to/off were affected by the way in which the inter- 
pretive task was presented to them. By varying the situation, 
she could get varying levels of apparent understanding. 

The simplified argument about production and comprehen- 
sion fails to take note of one fact which strongly favours 
production, in ordinary circumstances. When you produce 


73 


language, you ate in control: you need talk only about what 
you choose to talk about. ee 

The point to be made is that we ordinarily speak within the 
flow of meaningful context which, as it were, supports — or at 
least does not conflict with- our language. It does not 
conflict with our language because we fit our utterances to its 
contours. The child’s attention is drawn to something that 
interests him and he speaks of it. He has some idea that is 
important to him and he expresses it in whatever form comes 
most readily to him. He is never required, when he is him- 
self producing language, to go counter to his own preferred 
reading of the situation -to the way in which he himself 
Spontaneously sees it. But this is no longer necessarily true 
when he becomes the listen 
when he is the listener 
logical experiment — 
school. 


Lois Bloom reports some interesti 
work with a chil 


er. And it is frequently not true 
in the formal situation of a psycho- 
or indeed when he becomes a learner at 


im stand up there’ he 
; ` Nes - Lois Bloom concludes 
difficulty, in the imitation task, was that the sentences 


Ve your coffee, Daddy.’ 


utes, all the child is: í 
can have coffee, Daddy, after? manages to say is: “You 


Slobin and Welsh Suggest that, in Spontane, 
child has an “ntention-to-say-so-and-so? a 
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ous speech, the 
nd that this in- 


tention sustains and supports the complex utterance. When the 
intention has faded and the child must process the utterance 
as pure isolated language the task for him is of a very different 
kind. This is fully in agreement with what has been argued 


here. 3 


7. Disembedded Thought 
and Social Values 


Words are used in so 
> to reduce the risk of confusion, they 


peak rather of ‘dis- 


* For instance, the kind 
equated with what Piaget m 
still less with, Say, the un abstract notions like 
‘hope’ or ‘justice’, 
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employed to refer to disembedded thought, for one way to 
move beyond the bounds of human sense is to express the 
form or logical structure of the reasoning in a way that leaves 
out content or meaning entirely. Let us see what is involved 
in this by considering the words (already quoted in Chapter 
5) of the child who said: 


‘But how can it be [that they are getting married]? You 
have to have a man too!’ 


The underlying reasoning can evidently be restated thus: 


If there is a wedding there is a man involved. 
There is no man. 
Therefore there is no wedding. 


Now let us look at the form or structure of this argument. 
To do so we have first to break the reasoning up into separate 
statements or propositions. Only two- together with the 
negations of these two — are involved here: ¢here is a wedding 
and there is a man. 

But these statements are loaded with meaning which we 
have to get rid of if we are to look at pure form. So let us 
replace the first of them — there is a wedding — by the symbol p; 
and let us replace the second one — there is a man—by the 
symbol q. 

The reasoning then becomes: 


If p, then q. 

Not q. 

Therefore not p. 

The striking fact is that, as soon as it is put thus, it becomes 
for many people mind-boggling. The human mind does not 
engage easily in the manipulation of meaningless symbols. 
Nial, at the age of only four, can reason easily about men and 
weddings. Most of us have to struggle when it comes to deal- 
ing with ps and qs. 

Get F m a ae not to be ignored that our kind of society 
places the highest value on a kind of thinking of which ‘If p, 
then q. Not q, therefore not p’ is a fairly extreme (though at the 
same time, elementary) example. The better you are at tack- 
ling problems without having to be sustained by human sense 
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the more likel 


y you are to succeed in our educational system, 
th 


€ more you will be approved of and loaded with ptizes. 


A number of years a 
ditions and lore of in 


ignored part of what was 
Novw it is of the essence 


of ni 


seldom be quite so blatant, but he may still 


to much the same thing. An inst 
twelve who chose the statement 
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ne upwards will 
J do what amounts 
ance is provided by a boy of 
Tommy Would wish his hair 


was red’ as the conclusion from two premises postulating 
connection between red hair and the ability to play football 
well and gave as his reason ‘because I would wish my hair was 
red’. In effect, this boy abandoned the given premises in 
favour of the alternative (unspoken) premise: ‘All boys want 
to be good at football, just as I do.’ He relied on human sense 
instead of asking himself what was compatible with the terms 
of the problem. 

In a famous paper on the relationship between logic and 
thinking, Mary Henle describes how she asked a group of 
adult subjects to judge whether a set of conclusions could 
validly be drawn from the premises accompanying them. The 
subjects were asked to write down their judgements and the 
reasons for them; and they were told explicitly that they were 
to judge the logical adequacy of the conclusions, not their 
truth. But this they frequently failed to do. 

Here is one of the problems, followed by two of the judge- 
ments that were made. 


A group of women were discussing their household 
problems. Mrs Shivers broke the ice by saying: ‘I’m so glad 
were talking about these problems. It’s so important to 
talk about things that are in our minds. We spend so much 
of our time in the kitchen that of course household prob- 
lems are in our minds. So it is important to talk about them.’ 


Does this follow? 


One subject answered: ‘No. Just because one spends so 
much time in the kitchen it does not necessarily follow that 
household problems are “‘in our minds”.’ But this answer is 
not a judgement on whether the conclusion (‘So it is im- 
portant to talk about them”) is necessarily true if the premises 
are true. It is a rejection of one of the premises. 

Another subject wrote: ‘No. It is not important to talk 
about things that are in our minds unless they worry us, which 
is not the case.’ This is a rejection of the other premise. 

Mary Henle sees these answers as exemplifying what she 
calls ‘failure to accept the logical task’. Other types of error 
involved completely overlooking one of the premises, in- 
serting an extra premise, and restating a premise or a con- 
clusion in such a way as to change the meaning. 


W 


What is particularly striking is that these ys ie gee 
graduate students at a university. We need not t ee a. 
surprised if children find it difficult to reason from premise a 
a way which respects the premises strictly. And it is importa’ 4 
to note that this is true even if the premises are not ding 
abstractly in terms of ps and gs. It is enough that they be 
somewhat controversial or liable to arouse emotional re- 
Sponses, or that they fail to ‘make much sense’. : 

The work of Peter Wason and Philip Johnson-Laird pro- 
vides another very interesting example of adult incapacity 
when reasoning unsupported by human sense is called for. 
They studied the ways in which sophisticated adult subjects 
(university undergraduates) dealt with the question of de- 
termining whether a rule was true. The rule had the form #f p, 
then q, but Wason and Johnson-Laird did not use such fully 
abstract symbols. They did, however, use material which made 
very little sense in terms of everyday experience. The rule, as 
given to their subjects initially, was: 

Tf a card has a vowel on one side, then it has an even number 
On the other side, 

Four cards were Presented, two of them showing letters of 

the alpha’ 


e alphabet (one consonant, one vowel), two of them show- 
ing numbers (one odd, one even), thus: 


l and th E 
and 7) — not the even one (4). c'odd number ( 
This answer pro 


s E He to a ae enli for intelligent adults 
to appreciate — let alone to teach. But Consider th i 

3 f e followin 
version of the task — which was us folibwiag 


edina study by Johnson- 
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Laird, Legrenzi and Legrenzi — and bear in mind that it is the 
same task as regards logical structure. 
The rule is now stated as follows: 


Tf a letter is sealed then it has a five-penny stamp on it. 


(This was in the days when there was one rate for sealed and 
One for unsealed mail.) 
The accompanying material consists of four envelopes, thus: 


cin 


When the task was presented in this way it became relatively 
easy: 21 out of 24 subjects then knew that they had to turn 
over the sealed envelope (to make sure it had a five-penny 
stamp) and the letter with the four-penny stamp (to make sure 
it was not sealed). (Notice that the rule does not say that a 
letter bearing a five-penny stamp has to be sealed, so there is 
no need to turn this one over.) Of the same 24 subjects, only 
2, by contrast, got the problem right when the rule was stated 
in a form that did not make ‘human sense. s 

As Wason and Johnson-Laird put it: “The conditional rule, 
which proved so recalcitrant when its terms and conditions 
were arbitrary, has become almost trivially easy when it is 
embodied in a real task.’ 


There can be little doubt, then, that when we set such store by 
disembedded modes of thought we make the pursuit of 
education in our society a difficult enterprise for the human 
mind- one which many minds refuse at an early stage. To 
hark back to my study of intelligence-test items, one reason 
why many items were ‘good predictors of scholastic success’ 
was that children who relied on human sense and did not 
reason tightly from the premises got them wrong. 

At this point it may be as well to emphasize that movement 
beyond the bounds of human sense is not an all-or-none 
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affair. It is not a matter of takin 
capable of efficient disembed 
circumstances. Thus a child w 
certain problems which have 
portive context of the rest o. 
tendered instantly compete 


g a single step which makes us 
ded thinking thereafter in all 
ho has begun to learn to tackle 
been ‘prised out’ from the sup- 
f his experience is not thereby 
nt in the handling of formal 
systems of thought such as mathematics. And later in life it 
temains possible — indeed normal — to come to be at ease with 
some formal systems but not with others. 

However, the argument here is that you cannot master any 
formal system unless you have learned to take at least some 
steps beyond the bounds of human sense, and that the prob- 
lem of helping children to begin to do this in the early stages 
of their schooling—or even earlier—has not been properly 
tecognized and is not usually tackled in any adequate way. 

Thus we end up with a small number of educational ‘suc- 


cesses’ and a dismayingly large crop of ‘failures’, And the 
urgent question is: how can this be avoided? 


? ccessfully, 
Changes in the value System could be of various kinds. The 
most obvious is a di 


tect down-grading of the intellect_—the 
nly enough at the moment in 
about all that dry-as-dust stuff 
ng?’ But such ‘anti-intellectual’ 


tess the dominant values in the 
- And of course the 


; great deal t 
know it. For the paradox is th: 


do with livi 


y are nonsense: 
© do with life as we 


ow i o's that our most successful practical 
activities — our engineering, for example ~ would be im- 
possible if we were to abandon the arduous 


skilled in manipulating ystems and i Saty to become 
patterns. This is a truth which, as 
come to know. If we were ever tor 
would be a hefty price to pay. 
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» we have slowly 


€nounce the activity, there 


_ However, we might change the value system without deny- 
ing the significance of intellectual skills. We might simply re- 
duce the relative weight we give to them, by substantially 
increasing the value we place on other things. 

In some countries — China, for instance — serious attempts 
appear to have been made to do this. In our own country a 
certain amount of lip-service has been paid, but little has 
changed. The people who use their hands or their other talents 
in their work are most often people who have failed - or 
stubbornly refused in spite of considerable pressure — to meet 
the educational requirements for earning a living by the 
exercise of more or less intellectual capacities. This is true 
even where it is particularly evident that disembedded think- 
ing needs to be allied to other kinds of competence. 

Consider the engineering departments of our universities. 
They teach mathematics and physics- and so they should. 
But they do not teach people to make things. You can emerge 
as a graduate in mechanical engineering without ever having 
used a lathe or a milling-machine. These things are considered 
Suitable only for the technicians. And for most of them, on the 
other hand, mathematics and physics beyond an elementary 
level are quite simply out of reach. 

One of our greatest educational thinkers, Alfred North 
Whitehead, was deeply convinced that this apartheid is bad for 
all concerned. He expressed his misgivings in a brilliant essay 
on ‘Technical education and its relation to science and 
literature’, in which he laid it down as an educational axiom 
that ‘in teaching you will come to grief as soon as you forget 
that your pupils have bodies’, adding: ‘It is a moot point 
whether the human hand created the human brain, or the 
brain created the hand. Certainly the connection is intimate 
and reciprocal.’ 

The paradoxical fact is that disembedded thinking, al- 
though by definition it calls for the ability to stand back from 
life, yields its greatest riches when it is conjoined with doing. 
Indeed, Whitehead thought that the separation of the two 
was likely to be disastrous for our Civilization. 

The separation is one that goes back to the beginnings of 
Western culture — even to the origins of literacy. Whitehead 
traces it to the Platonic ideal of a liberal education as an educa- 
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tion for thought and for aesthetic appreciation where aes med 
action contemplated is command. But we can go be eich 
still to a most revealing Egyptian text, the original o ve = 
probably dates from around 2000 BC. The text is know 


: tion 
The Satire on the Trades and it consists of a father’s air et i 
to his son, as the son is being sent off to the Writing Scho 
become a scribe, Here are a few extracts: 
: = u 
I have seen how the belabored man is ed ore 2 
shouldst set thy heart in pursuit of writing. And iel = 
observed how one may be rescued from his duties [sic! 
behold, there is nothing which surpasses writing... 
Thave seen the m 


etalworker at his work at the mouth of his 
furnace. His fin 


gets were somewhat like crocodiles; he 
stank more than fish-roe . . . 
The small building contractor carries mud... a 
dirtier than vines or pigs from treading under his mud. 
clothes ate stif with clay). 
The atrow-maker, he is very miserable as he goes out into 
the desert [to get flint points]. Greater is that which he 
gives to his donkey than its work thereafter [is worth] .. . 
The laundry man launder 


S on the [river] bank, a neighbour 
of the crocodile , . . 


Behold, there is no p: 
scribe: he is the boss 


Behold, there is no scribe who lacks food from the pro- 
perty of the House of the King — life, Prosperity, health! . . . 
His father and his mother praise god, he being set upon the 
way of the living. Behold these things -I [have set them] 
before thee and thy children’s children. 


tofession free of a boss—except for the 


ypt were 
copy, presumably so that they would 


idi i A Set the right ideas) 
expresses -vividly attitudes which Aeon al unfamiliar 
today. But there can be no doubt that One reason for the con- 
tinuing apartheid is that so many young People do not develop 
either aptitude or taste for the intellectual Side of schooling. 
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The attempt to become skilled in the disembedded modes of 
intellectual activity is for most of us defeating or repugnant. 
(OF course, if it proves defeating it will inevitably be ex- 
perienced as repugnant — of which more later.) If this were not 
so, we should not have a small, smug intellectual élite, con- 
vinced that this one attainment is enough to justify their whole 
existence and establish out-right their superiority. 

So we turn now to the question of whether most children 
must inescapably fail to become competent in the exercise of 
disembedded thought. Are only a few of us able to learn to 
move beyond the bounds of human sense and function 
successfully there? I doubt it, While it may make some sense 
to postulate that we each possess some genetically determined 
‘intellectual potential’, in which case individuals will surely 
differ in this respect as in others, there is no reason to suppose 
that most of us—or any of us for that matter — manage to 
come close to realizing what we are capable of. And it is not 
even certain that it makes a great deal of sense to think in 
terms of upper limits at all. For, as Jerome Bruner points out, 
there are tools of the mind as well as tools of the hand - and 
in either case the development of a powerful new tool brings 
with it the possibility of leaving old limitations behind. In a 
similar vein, David Olson says: “Intelligence is not something 
we have that is immutable; it is something we cultivate by 
Operating with a technology, of something we create by 
inventing new technology.’ h 

The technology which Olson has particularly in mind is the 
system of making speech visible and permanent which we call 


writing. 


8. Why Children Find School 
Learning Difficult 


The arguments of the earlier cha 
young human being in w 
most prominent features. 
1. First, he actiy 
very early point i 


pters lead to a picture of the 
hich the following are among the 


questionings and these 
€ primitive sense of possibility which 
lization of how things are to a realization 
of how they might be. 


looked’) and then an attempt to use considerations of com- 
patibility and incompatibility to extend the field of the known 
and reduce uncertainty. That which is possible then becomes 
that which does not lead to conflict with anything accepted 
as teal or actual. Whatever does lead to such conflict is 
impossible. This is deductive inference. (But note that it does 
not become what is normally called formal deductive infer- 
ence until attention centres not on conflict with the real in the 
known world, but on conflict with what we are accustomed to 
call ‘the given’, that is, with something merely postulated, 
something which you decide to accept as the premise on which 
you will base your reasoning. This is the distinction at issue in 
the studies of reasoning that were discussed in the last 
chapter. The ‘formal’ inference is disembedded.) 

3. The sense of the possible which arises in conjunction with 
wanting to do involves, on the one hand, some apprehension of 
the goal, of the state of affairs which might be brought into 
being, and on the other hand some apprehension of the means, 
of the actions which one might take in order to reach the goal. 
However, it seems most probable that, in the early stages of 
life, awareness of the goal is dominant and that consideration 
of possible action — especially systematic consideration — comes 
later. There is a distinction to be drawn between trying differ- 
ent actions to achieve a goal and reflecting on these as a pos- 
sible set of actions before performing them. This latter 
activity -the planning kind- involves the temporary sus- 
pension of overt action and a turning of attention inwards 
upon mental acts instead. Developmentally, the course of 
events is from an awareness of what is without to an aware- 
ness of what is within. 

4. This is true also when we turn to the growth of linguistic 
skills. The child acquires these skills before he becomes aware 
of them. The child’s awareness of what he talks about — the 
things out there to which the language refers — normally 


based on firm information. These are curious findings. Yet there 
can be no doubt, on the other hand, that children much younger 
than these ages are capable of becoming aware of uncertainty. As 
soon as they spontaneously ask a genuine question it is quite clear 
that they have some sense of a gap in what they know. 
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takes precedence over his awareness of what he talks with — 
the words that he uses. And he becomes aware of what he 
talks with — the actual words — before he is at all aware of the 
tules which determine their sequencing — the rules mee 
control his own production of them. (Indeed, a thoughtfu 


Sake i i n 
adult has a very limited awareness of such processes in his ow. 
mind.) 


mpany it. So long as this is the 
i erpret words in isolation — he 


are uttered, the child’s interpretation of the utterance is 
strongly influenced by his own independent structuring of the 
Context. If there is one feature of a situation which is salient 
for him — if it is the feature on which he himself would be 
~then this feature can exert a ‘pull’ 
the words he heats. Just how power- 


way. Indeed personal relations 
appear to form the matrix within which his learning takes 
place 
If the picture which has 


; hinking is directed 
outwards on to the real, meaningful, shifti 


What is going to be required for Success in our educational 
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system is that he should learn to turn language and thought in 
upon themselves. He must become able to direct his own 
thought processes in a thoughtful manner. He must become 
able Not just to talk but to choose what he will say, not just to 
interpret but to weigh possible interpretations. His concep- 
tual system must expand in the direction of increasing ability to 
tepresent itself, He must become capable of manipulating 
symbols. 

Now the principal symbolic system to which the pre- 
school child has access is oral language. So the first step is the 
step of conceptualizing language — becoming aware of it as a 
Separate structure, freeing it from its embeddedness in events.* 

Some children come to school with this step already taken — 
or at least with the movement already begun. They come with 
an enormous initial advantage. 

Bärbel Inhelder and her colleagues have recently been 
trying to teach children to deal with Piagetian tasks such as 
class-inclusion. At one point in the book in which they report 
their findings they turn to the question of differences between 
children from different kinds of homes and whether linguistic 
skill is relevant. They go on to deny that ‘language as such’ 
has anything to do with success, but they say they have 
noticed certain differences in ‘attitude’ towards the words of 
the experimenter. Children from more privileged backgrounds 
are more likely to pay scrupulous attention to the words of 
the question, reflecting on them, analysing them before 
answering. By contrast, the less privileged children have a 
strong tendency to substitute a ‘more natural’ question for 
the one the experimenter has asked.t 


* A very valuable survey of the available evidence about young 
children’s awareness of language has recently been prepared by Eve 
Clark. She proposes that we recognize six types or levels of aware- 
ness, of which the simplest and earliest would be the monitoring 
of one’s own speech (spontaneous corrections and the like) while the 
most complex — and latest to develop — would be reflection on the 
product of an utterance. She suggests that this last kind of aware- 
ness seems to call for skill in thinking about language structure in 
a way that is independent of language use. 

t In a very recent paper, Robert Grieve and his colleagues con- 
firm this. They observe that a young child is quite liable to ‘amend 
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That there exist more or less ‘natural’ ways of describing 
Certain situations or events is clear. Alison Macrae points out 
that an adult would be much more likely to say: ‘The flowers 
are on top of the television set? than “The television set is 
under the flowers’, And she reports that four-year-old chil- 
dren already appear to be sensitive to the oddity of the second 
version, for they tend to avoid using it even in a situation so 
constructed as to encourage its use. (There was incidentally no 
doubt about the ability of the children to produce the word 
‘under’: they gave clear evidence of this in other contexts.) 

Now to an unnatural Statement there corresponds an un- 
natural question. If it is odd to say: ‘The television set is under 
the flowers’ then it is odd to ask ‘Is the television set under 


with Piagetian tasks — 
Magali Bovet ~ make 


ate and intellectual] 


Y sophisticated home. 
As literate adult 


S, we have become so accustomed to the 


* Of course, illustrations į 
texts of a kind. Also much 
street sign, the Soap packet, the T 
embedded in context, Some 
to teach themselves to tead 


can pick it up and slip it into a pocket or briefcase. Once a 
child has begun to learn to read he can bring his book home 
from school and read to his mother she same words which he 
read to his teacher in the class-room earlier in the day. 

So a child’s first encounters with books provide him with 
much more favourable opportunities for becoming aware of 
language in its own right than his earlier encounters with the 
spoken word are likely to have done. 

Of course in some homes awareness of the spoken word is 
greatly encouraged. Some parents talk about words to their 
children, play word games with them and so on. But most talk 
only with words. Indeed, a great many children come to school 
Not even aware that separate words exist — that the flow of 
Speech can be broken up into these units. It is true, as Fox and 
Routh have recently shown, that by the age of four children 
are not incapable of breaking speech up into progressively 
smaller ‘little bits’ if encouraged to do so. However, it is certain 
that many of them will never have thought of doing so. Also 
many five-year-olds have very confused notions of what is 
meant by the word ‘word’, as Jess Reid showed in a highly 
Original study of the conceptions of the reading process which 
children bring with them to school and which they develop as 
the first year at school goes on. These findings have since been 
confirmed and extended by John Downing. 

For many children the earliest encounter with the written 
word is indirect, arising in the situation where a story is read 
aloud by an adult. This is already in a sense language freed 
from context; but the experience of hearing a story is not so 
likely to enhance awareness as the direct grappling with words 
on a page (for reasons to which we shall return). It is a striking 
fact that when young children listen to stories they very 
seldom ask questions about the language in which the 
stories are told. They ask many searching questions about the 
intentions and motives of the characters, the structure of the 

plot — if you like, the meaning of the story. They rarely ask 
about the meanings of the words, even when these must clearly 


be unfamiliar. 


who read before they enter school see Margaret Clark’s book, 
Young Fluent Readers. 
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In the set of story-time recordings of children’s speech 
which were quoted in Cha 


daily over a period of rou 


“What is “cud”? and 
‘What’s “mousey quiet”? Excuse me, what’s “mousey 
quiet”? 

The first two of these questions 
five, who was already learnin 
school and who showed 


were from a child of almost 


structure (one which, incidentally, 
the story-teller found very hard to answer), but it is quite 
isolated. Nothing else of the ki 


~ should be 


s early request for a 
S ; - There are reasons for 
suspecting that to a young child th 


, formal system called 
‘language’, Vygotsky has argued Powerfully in support of this 
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Interpretation, pointing out that for intellectually unsophisti- 
cated adults the same may also to some extent be true. He tells 
the story of the peasant who was not so much surprised that 
it had been possible to figure out how big the stars are as that 
it had been possible to discover their names. 

So a request for a name does not by itself prove that 
language is apprehended as a distinct system. It seems that, in 
general, this apprehension is slow to come and that one effect 
of learning to read may be to encourage the conscious re- 
flection which produces it. Vygotsky’s peasant must surely 
have been illiterate. 
$ It is clear that being aware of language as a distinct system 
As relevant to the business of separating what is said from what 
1s done or from what is somehow salient in a situation — and 

€nce to dealing successfully with Piagetian tests like con- 
servation or class-inclusion and with many other reasoning 
tasks, As Inhelder and her colleagues have pointed out, some 
children take stock of what precisely the experimenter has 
asked them, while others substitute a ‘more natural question’ 
Of their own. 

However, while it is evident that this last strategy can 
hardly work, we must be cautious about drawing the con- 
clusion that some degree of reflective awareness of language 
1s all that success requires. For there would also seem to be, 
at the very least, the issue of conéro/— the question of how much 
ability the child has to sustain attention, resisting irrelevance 
while he considers implications. And young children seem 
Not to be very good at this. For instance, Lesley Hall carried 
Out experiments in which she asked her subjects to decide 
whether statements were true or false in relation to pictures 
and then recorded eye movements as the subjects searched the 
Pictures and reached a decision. She found that children as 
young as four could organize their search patterns to some 
extent if no irrelevant pictures were shown but that the 
Presence of irrelevant pictures was ‘more efficacious in 


“attracting” the gaze than was any cognitive plan in “pro- 
jecting” it.’ In other words, the amount of deliberate control 


which the children exercised in this context appeared to be 
quite limited. This question of control is at the heart of the 
capacity for disembedded thinking which, as we have seen, 
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involves sticking to the problem and refusing to be ei 
by knowledge, by beliefs or by perceptions which have noth- 
ing to do with it. 3 
Yet it turns out that recognition of the importance of being 
able to control one’s own thinking may not take us so very far 
from the issue of awareness after all. What is now at stake, 
however, is the child’s more general awareness of his pe is 
thought processes — his self-awareness. For as Vygotsky right J 
says: “...control of a function is the counterpart of sale 
Consciousness of it.’ If a child is going to control and direc 
his own thinking, in the kind of way we have been considering, 
he must become conscious of it. 

We are still not well-informed about how self-awareness 
grows. But Piaget has recently reported the results of a very 
interesting series of studies (see The Grasp of Consciousness). 

‘The method used was to give children a number of tasks to 


: i È 
perform and get them to talk about their own actions. Th 
tasks might be ver 


for the children, s 


might be problems of some complexity like the Tower of 
anoi puzzle, (In this puzzle there are three sticks, one © 


1 and when consequently, in- 
stead of Just P to consider the possibilities of 
acting which are before us. The claim is that we heighten our 


s actual by considering what is possible. 
We are conscious of wh; 


again, learning to read may have a high] signi ‘bee 
tion to make. The child who is learning A on A 
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that is likely to encourage him to begin to consider possi- 
bilities in relation to at least one important act of thought: the 
apprehension of meaning. As one child put it: “You have to 
stop and think. It’s difficult!’ Here the same arguments apply 
as were relevant to the growth of awareness of language it- 
self: the critical things are that the written word is enduring, 
and that it can be free of non-linguistic context. Thus non- 
linguistic context does not here act — as it so often does with 
the spoken word —to determine one interpretation, shaping 
the meaning and excluding the need for choice; and further, 
the lasting character of the print means that there is time to 
stop and think, so that the child has a chance to consider 
possibilities — a chance of a kind which he may never have had 
before, 

Thus it turns out that those very features of the written 
word which encourage awareness of language may also en- 
courage awareness of one’s own thinking and be relevant to 
the development of intellectual self-control, with incalculable 
consequences for the development of the kinds of thinking 
which ate characteristic of logic, mathematics and the sciences. 


9. What the School Can Do 


It is universally tecognized that, when children come to 
school, there is a wide gap between those who are best pre- 
pared and those who are least prepared for school learning. 


The question then is how to close the gap early, for if it is not 


soon closed it will widen, This is the way with gaps of such a 
kind, 


portant than it is commonly taken to be, 


And here the first thing is to reco 


the conceptual problems which the 
beginning, especially if his home 
adequately, He may in the first place, 
little reflecti 


kind of activity this thing called ‘reading’ 7s. Jess Reid has 
shown that some children, even after three or four months in 
school, cannot say how the postman knows which house to 
bring a letter to or how their mothers know which bus to take. 
And they do not really have any understanding of what an 
adult is doing when he holds a newspaper in front of his face 
and says to them: “Now you be quiet!” 

So the preparation for reading should include, as a most 
important component, attempts to make children more aware 
of the spoken tongue. It is not just a matter of helping them to 
use speech more effectively, it is a matter of helping them to 
notice what they are doing. For instance, many of them will 
never before have realized that the flow of speech, which they 
have been producing and interpreting unreflectingly for 
years, is composed of words. Yet this realization is indispens- 
able if they are to deal sensibly with the grouped and spaced 
marks on paper which, as they must now come to see, cor- 
respond to the spoken language. Awareness of this 
correspondence — even of its existence, much less of its nature 
~ should never be taken for granted. It is essential to make 
certain that the child understands that the marks on paper are 
a written version of speech. And it is important thereafter to 
help him to recognize the special functions and usefulness of 
this written version- as an aid to memory, as 2 means of 
communicating at a distance and so on. If these pikat 
are well taken care of, then he will see the sense and purpose of 

: ; ed from the bewilder- 
What he is about to do and will be rese cahich he 
ment of struggling to master an activity the natute o 


o not comprehend. begun 
. Once the teaching of reading is beg» I] know 
it j : jonificance. We all kno 

` taught may be of far-reaching significa ical importance 


$ n, 
fe in our society. But, if the a oo pir e 
ted — effects on the 
raging highly im- 
d self-control. 


ese marked — but commonly unsuspec 

ie of the mind. It can do this by enco 

tant forms of intellectual self-awareness NCS" ding 

rN 1S at once evident that different ways of Er n 

si md be expected to do this to differing degt°es- 15 i 
etation will be whether the child is given time to P 
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later life, great value is often placed on ‘rapid reading’ and it is 
obviously useful for an adult to be able to read fast when he 
has to. But speed and reflective thought are antithetical at any 
age. I. A. Richards, stressing the importance of the latter, 
wrote a whole book on How fo Read a Page. 

If one wants to encourage the development of reflective 
skills in the early stages, then speed and certainty will #oż be 
the things to stress. The child who is expected to respond 
by immediately making the right sound whenever an isolated 
word is shot at him on what is known as a ‘flash card’ will not 
be considering possibilities of interpretation at all. If he does 
not know, he will be under pressure to guess wildly, not to 
pause and reflect and become aware of what he is doing. 

Moreover, the ‘flash card’ technique not only tends to de- 
ptive the child of time 
requisite for the thoughtful consideration of possibilities. For 
this can take place only 
Structure in it to reduc 
set. Time alone is not 
weigh up possibilities į 


08: : ‘ms — inversions, literary idioms, 
Stylistic devices of many kinds — which have carved a great 


gulf between the language we speak and the language we 
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write. For instance, we might write: ‘Whom should he see but 
the old woman.’ We would not be at all likely to say it. 

Children must learn to master the literary forms. But they 
will learn best to grapple with possibilities of meaning if they 
are allowed to deal in the beginning with the familiar cadences of 
the spoken tongue.* Thereafter the literary forms should be 
introduced gradually as the child’s competence -and con- 
fidence — grow. 

Iam indebted to Jess Reid for many discussions which have 
helped me to see these things more clearly. Her reading pro- 
gramme, Link-up, written with Joan Low, is the only one I 
know which takes them fully into account. 


The hope, then, is that reading can be taught in such a way as 
greatly to enhance the child’s reflective awareness, not only of 
language as a symbolic system but of the processes of his own 
mind. Important as reading is, however, there is no reason to 
suppose it is the only way. As Vygotsky put it: “All the higher 
functions have in common awareness, abstraction and con- 
trol.’ And he believed that all of the school subjects could be 
made to contribute to the growth of ‘consciousness and de- 
liberate mastery’, which he called ‘the principal contributions 
of the school years’. But again of course much will depend on 
the manner of the teaching. For instance, if the child is taught 
to operate with the decimal system without coming to under- 
stand that it is one system among other possible ones then, to 
quote Vygotsky once more, ‘he has not mastered the system 
but is, on the contrary, bound by it.’ 

Of course, such liberating understanding is the final out- 
come, not the starting point. You cannot begin the teaching 
of arithmetic with a lecture on the concept of a numerical 
base. But from the beginning you can be conscious of working 


* I believe this to be true even for children who, because of years 
of listening to stories read to them at home, already have some 
familiarity with the structure of the language we write as distinct 
from the language we speak. It is all the more true for those who 
have lacked this experience or have had it only to a limited degree. 
For the latter, it is of the highest importance that they should have 
stories read to them in school, and that these should be chosen for 
the qualities of the language as well as the merits of the story. 
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towards such an end. And from the beginning you can try to, 
help the child towards some degree of understanding of the 
general nature of the learning activity that he is about to 
engage in, so that, before he gets down to the confusion of the 
detail, he has at least a rudimentary sense of the kind of thing 
he is attempting. 

This has already been illustrated for the case of reading. It 
applies equally to all subjects. But it is as well to recognize that 
the giving of this first vital glimpse of a subject matter to a 
young child is not easy.* For one thing, it makes great 
demands on the teacher’s capacity for decentring (see Chapter 
2). An adult’s knowledge of the general nature of the subjects 
taught to children when they first enter school is apt to be so 
well established that it blocks the realization of 
the children need to be helped to see, 

It is the same with th 
provided by Laurie Le 
reminder of the hazards. It is neve 
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r easy to give ‘self-sufficient’ 
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aginative, and well-informed 
difficulties of this kind that wil 
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more information. Peter Lloyd 
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* Nor is it only young children who m: d this ki 
student who had been highly tb ade be cory go 
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children would seldom spontaneously ask for information 
when they had received an inadequate message but that they 
could often do this after explicit encouragement. Such ‘learn- 
ing to ask’ should be of direct value in itself, for it implies that 
the child become conscious of his uncertainty over the 
interpretation of what the teacher says. Thus his self-aware- 
ness will grow. 

In their willingness to give expression to their puzzlement 
children, of course, differ greatly. In spite of Peter Lloyd’s 
general observation, I vividly recall one nursery school child 
who seemed never to let anything pass without the most 
searching interrogation of any adult who was available for 
questioning. Individual differences will always be with us. 

For the teacher, the most prominent individual difference is 
apt to lie in the ease with which children can be helped to 
achieve new learning. Vygotsky argued that it is educationally 
more informative to know what a child can do with ‘some 
slight assistance’ than to know what he succeeds at unaided. 
Two children may be equal in what they can do on their own 
but not equally easy to help, as every teacher knows. One way 
to look at this is to say that the one who is hard to help is not 
‘ready to learn’ — and then to leave him alone until, with luck, 
he becomes ready. Another way is to say that the one who is 
hard to help is the one who needs help more — and then to try 
to find out precisely what he needs, where his present deficits 
lie. For, as Bruner says, to be ‘ready’ to learn a given skill is 
Precisely to be already equipped with other prerequisite skills. 

The essence of the teacher’s art lies in deciding what help is 
needed in any given instance and how this help may best be 
Offered; and it is clear that for this there can be no general 
formula. Yet perhaps it is possible to say something useful 
about the kinds of help that are likely to be of value. A recent 
Paper by Robert Siegler bears on this question. 

The problem which Siegler studied was the familiar ‘balance- 
scale’ problem: how to predict which side of a simple balance 
beam will go down when given weights are placed on given 
pegs. 

Siegler took some children aged five and some children aged 
eight who initially seemed to tackle problems of this kind in 
exactly the same way. Then he gave all the children experience 
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with what he called ‘conflict problems’ — that is, problems 
where on one side of the beam there were more weights but 
the weights: were at a lesser distance from the fulcrum (e.g. 
4 weights on peg 2), while on the other side there were fewer 
weights but they were at a greater distance (e.g. 3 weights on 
peg 3). This meant that attention to weight alone would yield 
one prediction while attention to distance alone would yield 
another. What then emerged was that the eight-year-olds 
tended to profit from experience with the conflict problems 
and to develop more advanced and adequate rules; while the 
five-year-olds appeared to be affected notatall, 

So one might say that the five-year-olds were not ‘ready’ to 
learn, at least in this way. This, however, explains nothing. 
Why did these children not learn? Siegler went on to try to 
find out. 

His conclusion was that the difference lay in the way the 
children ‘encoded’ the problem, or represented it to them- 
selves. It was a question of precisely what they attended to — 
or noted — in the problem’s structure. 


Siegler used two ways of determining what the children 
were encoding when the. 


Start of a problem. First 


from the fulcrum, 
_The question then was wh 
distance less effectively than weight — 


children what to encode, but this left the age difference still 
intact. Finally he gave very explicit instructions and practice 
in copying configurations. ‘You do it like this. First you count 
the number of weights on this side — one, two, three, four. 
Then you count the number of pegs the weights are from the 
centre — one, two, three. So you say to yourself “four weights 
on the third peg”, — and so on. 

After this there followed demonstrations by the experi- 
menter, the joint tackling of a copying problem by child and 
experimenter, and seven practice trials by the child with the 
experimenter by his side to tell him if he went wrong. 

Finally, the five-year-olds who had been taught to represent 
the configurations in this way took part in an experiment in 
which they were given the same experience with prediction 
problems of the ‘conflict’ kind that had previously produced 
no apparent learning in their age-mates. And now a different 
result was obtained: the five-year-olds, like the eight-year- 
olds, were able to profit from the experience and learn to solve 
the prediction problems more successfully. They still did not 
gain as much as the eight-year-olds but they made substanti- 
ally more progress than before. They were more ready to learn. 

It is by no means certain how widely we can generalize 
Siegler’s results, but it seems likely that he has demonstrated 
something that is pervasive. If you want to solve a problem it 
is obviously desirable, to say the least, that you should be able 
to register those features which are relevant to the solution. 
Also there may be better or worse ways of representing these 
features — ways that make them more or less easy to remember 
and to manage in the mind.* And so alarge part ofthe teacher’s 
task may be to help children to achieve efficient inner rep- 
resentations of the problem they are expected to tackle. ae 

Thus the conclusion to Siegler’s investigation of ‘readiness 
lends further endorsement to the idea that it 1s important to 
help a child to have a propet understanding of the Sane 
the learning tasks that he embarks on. But earlier, w! ar his 
notion was emphasized, we were considering EEA m ing 
on a very general level: what are these activities of reading, or 


* Some striking illustrations of this are given by Bruner in Toward 
a Theory of Instruction, Chapter 3- 
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counting or whatever, and what are they for? Now we are 
talking rather about the importance of achieving a more 
detailed representation of task structure. It is easy to illustrate 
this by reference to reading once again. 

While, at the most general introductory level, the child 
needs to understand that these marks that he sees on paper 
correspond, in some way still unspecified, to the spoken 
language, his later task is to figure out the details of this 
correspondence. Yet between the extreme generality of under- 
standing that there is correspondence and the extreme detail 
of learning what each configuration of letters stands for, there 
arises the intermediate question: what kind of correspondence 
is it? 

The most obvious hypothesis for a child to entertain con- 
cerning the answer to this question is that the correspondence 
is of a one-to-one kind. That is, once he realizes that written 
words are composed of letters and spoken words of sounds, 
he is most likely to Suppose initially that each letter cor- 
tesponds to (‘stands for’ or ‘says’) one and only one sound. 

This, as we know, is untrue. And if a child believes that the 
telationship has this kind of structure he will soon be in very 
serious difficulty. Yet teachers often s 


sound /€ /, as in hen, 


gress any way at all a 
like he and me. 


say its name.’ But although there i 


one-to-# — that is, one-to-two, or -three or more.* Thus the 
letter ¢ can be pronounced as in candle or it can be pronounced 
as in icing. 

It seems to be widely believed that children must not be 
told the truth about the system to begin with because they 
could not cope with such complexities. I believe this to be 
quite mistaken. What underlies the mistake is, I think, a 
failure to make a crucial distinction —a failure to see the 
difference between understanding the nature of the system and 
mastering all the individual patterns of relationship. It will 
inevitably take a child some time to learn all the sets of 
correspondences. The question is simply whether he will do 
this better if he is correctly informed about the kind of thing 
to expect. 

There is no reason to suppose that children of five cannot 
understand a system that contains options. We have already 
seen that from an early age they have some sense of situations 
where more than one possibility is open. They know very well 
that you can either walk or cycle or go by car. They know very 
well that if someone is not at school he may either have 
measles or have a cold or. be playing truant. And Barbara 
Wallington has shown that at least from the age of three-and- 
a-half they can understand and operate with such statements 
as ‘the little house is either in that box or in that box’. 

Young children are not likely spontaneously to formulate 
hypotheses that specify alternatives — but that 1s another 
matter. All the more reason why, if the system they are dealing 
with does involve options, we should tell them so.f They will 


set of correspondences in the opposite 
ds to the written symbols. Thus, a 
jn more than one way — ¢-8:, Ikl 
the letters ck. But these sound-to- 


written-symbol relationships are relevant for speling aa 
reading. It is obviously of great importance that the c! A te ou : e 
helped to avoid confusion Over this. At present such help is tre- 


* There is also, of course, a 
direction — that is, from the soun 
given sound may be represented 
by the letter & or the letter ¢ of 


iven by Gibson and Levin in their 
ares ng. They conclude that: 


authoritative book The Psychology of Reading 
Id be revealed as 
Th spondence system shou 
e nature of the corresp nee PTimized. (Page a 


soon as possible if transfer is to 
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then understand the sort of thing they have to learn. This way 
of proceeding would not only appear to offer the best hope 
of mastering word decoding skills. It must have the further 
general advantage — if the whole argument of this book is 
well-founded — of encouraging reflective thought and aware- 
ness of the processes of the mind. 

Children, even quite young ones, will not let themselves be 
passively led. They will actively invent and discover, using 
what we tell them as a starting point. But we must try not to 
hinder them by putting them down at starting points from 
which the road is unnecessarily long and hard. I am reminded 
of the story of the man who, when asked how to get to Little 
Boglington, answered: ‘IfI was you, Iwouldn’t start from here.’ 

Lauren Resnick, writing of her studies in the teaching of 
mathematics, urges that we should not underestimate the 
strength of the child’s tendency to engage in active invention. 
She argues that we are ‘not faced so much with a choice 
between teaching by rules and teaching by discovery as with a 
problem of finding teaching rules that will enhance the 
probability of discovery.’ And she stresses that rules which are 


to have any chance of meeting this requirement must never be 
rules which obscure the structure of the task, 
However, no matter 


the structure of a given 
it to himself efficiently, 
learner, if he is an active di 


onal theories, it is not a good 


j it is an important part of the 
teacher’s function to keep his pupils from error, planning 


y avoid pitfalls, 


occurring, 


There are no doubt certain types of learnin 


g situation where 
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something like this does happen and where mistakes are better 
avoided. But it is also quite clear that error can play a highly 
constructive role in the development of thinking. It is now 
well established that the advent of error can be a sign of 
progress (which, of course, is not to say that all error is to be 
interpreted in this way). It turns out that the following 
sequence is commonly observed to occur: first the child tackles 
something correctly, then he starts to make systematic errors, 
then he returns to what appears on the surface to be his 
original correct response. 

Many examples can be given, but one provided in a recent 
paper by Annette Karmiloff-Smith and Barbel Inhelder is in 
some ways particularly interesting. 

The task for the children was to balance a set of blocks 
across a narrow beam. Sometimes the blocks had their weight 
d along their length so that the centre of 
tric centre coincided, sometimes they 
hted at one end. When the weight was 
between the ends might or 

the blocks were weighted 


evenly distribute 
gravity and the geome 
were more heavily weig 
not symmetrical, the differences 
might not be visible: sometimes 


with metal hidden inside them. 
On this task the youngest subjects were often successful in 


situations where older ones failed and still older ones suc- 


ceeded, What seemed to happen was that the very young 
children were guided almost entirely by the ‘feel’ of the 


blocks: they had no kind of theory. They took each block in 
turn and simply balanced it, But primitive theories — theories- 
in-action’ the authors call them — soon appeared on the scene, 
The children began to tty to operate systematically and 
according to rules. Notice that this was oer a teaching study — 
the chil olved the rules spontaneous’ y. i 

OF st T often happened t iat the children did — 
the rules that they were using, though remarks like: T ae 
always balance in the middle’ were recorded. Even bs out 
such explicit formulations, however, the existence of rules 
can be inferred from observation of behaviour, just as the 
operation of some sorts of grammatical rule is inferred from 
the speech of children long before they could themselves give 


any account of what these rules are. 


This is the kind of thing that was observed to happen: the 
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children at the intermediate stage would lift an asymmetrically 
weighted block and, apparently ignoring the ‘feel’, would 
place it down across the bar at the mid-point of its length. It 
would fall off. They would try again, doing exactly the same 
thing -and of course it would fall again. But sometimes the 
‘mid-point’ rule would work because for some of the blocks 
the weight was equally distributed. This partial success 
seemed to be enough to keep the theory alive for some time. 
It was as if the child had to consolidate his first theory before 
he could modify it so as to deal with counter-examples. And 
then the modified theory would tend to grow up alongside the 
original one, instead of ousting it suddenly. 

It is not surprising if, when rules are first devised for 
dealing with a complex system, they should be inadequate and 
oversimplified,* so that their application leads to error in 
certain cases. What is of interest is the manner in which the 


inadequate rules are teplaced by better ones and the errors 
transcended. 


In the case we have been considering, 
such that the child could clearly see that his t 
Sometimes it is not so obvious — and bein 
knowing it is clearly not of much value! So 
try to put the occurrence of error to good us 


must ask how we can make children awar 
how we can heli 


‘Iam wrong!’ 

There is a very famous historical exam 
by a great teacher. In the di 
describes how Socrates gave a 


the situation was 
heory was wrong. 
g wrong without 
if we are going to 
ein education, we 
e of their errors — 
p to bring them to the critical realization: 


ple of this being done 
alogue called the Meno, Plato 
slave boy a lesson in geometry. 


* The fact that the hypotheses which the child evolves for himself 
are often at first oversimplified might be used as an argument for 
presenting him with oversimplified rules on the grounds that this 
somehow ‘follows nature’. But in my opinion this argument is 
highly Suspect. What the child works out for himself has a quite 
different status in his mind from what he is told by an authoritative 
adult. It is one thing to turn to good educational use errors that 
spontaneously arise. It is quite another to introduce them. 

t We must also ask how we can help the child to face and over- 
come his own errors without fecling defeated and withdrawing 
from the learning task — but of that mote later (see Chapter 10). 
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The slave boy came to the lesson with the false belief that if 
you doubled the area of a square you thereby doubled the 
length of its sides. Thus, if a square, 2 feet by 2 feet, has an 
area of 4 square feet, then another square of twice the area, 
namely 8 square feet, will have sides of twice the length, 


namely 4 feet. 


Socrates proceeds, by a succession of questions, to lead the 


slave boy into self-contradiction. The boy then acknowledges 
that his original belief was wrong and that he does not know 
how long the sides of the new square will have to be if the 
area is to be double. When this point in the lesson is reached, 
Socrates makes the following comment: 


At the beginning he did not know the side of the square 
of 8 (square) feet. Nor indeed does he know it now, but 
then he thought he knew it and answered boldly as was 
appropriate — he felt no perplexity. Now however he does 
feel perplexed. Not only does he not know the answer — he 
doesn’t even think he knows. 

oy is now aware of his error. 


In other words, the slave b 
by perplexing the boy, he has 


Socrates goes on to argue that, J 
put him in a stronger position for now the boy will want to 
know. So long as he thought he knew, there was clearly no 
hope of change, for he was satisfied with his state. But he 
cannot be satisfied with a state O 
He will want to get himself out 

The former of these two ass 
lenged. But what about the latter 
himself out of it? Or will he merely b 
up? 
What makes us want to learn? 


f ignorance and confusion. 
of it. 
ertions can scarcely be chal- 
> Will he want to get 
e discouraged and give 


10. The Desire to Learn 


Ata very early age, human babies show signs of a strong urge 
to master the environment. They are limited in what they can 
do by the slow development of their skill in controlling their 
Own movements. Thus it is fair to call them ‘helpless’ in the 
sense that they cannot manage the environment well enough 
to survive unaided. This makes it all the more interesting to 
discover that the urge to manage the environment is already 
there at this time of helplessness and that it does not appear to 
derive from anything else or to depend on any reward apart 
from the achieving of competence and control, 

For some time past it has been widely 
-and other creatures — 
acts lead to ‘rewards’; an 
is true. But it used als 
rewards, at least in the 


accepted that babies 
learn to do things because certain 
d there is no reason to doubt that this 
© to be widely believed that effective 
early stages, had to be directly related 
gical ‘drives’ as thirst or hunger. In 
» a baby would learn if he got food or drink or 
some sort of physical comfort, not otherwise. 

It is now clear that this is not so. Babies will learn to behave 


tesults in the world with no reward 
utcome. For an example of work which 
may turn to some studies carried out by 


enough to drink would refuse the milk but would still go 
on making the learned response with clear signs of pleasure. 
So he began to study the children’s responses in situations 
where no milk was provided. He quickly found that children 
as young as four months would learn to turn their heads to 
right or left if the movement ‘switched on’ a display of 
lights — and indeed that they were capable of learning quite 
complex sequences of head turns to bring about this result. 
For instance, they could learn to make alternating turns to 
left and right; or to make double alternating turns (two left, 
two right); or to make as many as three consecutive turns to 


one side. 

Papousek’s light display was placed 
infants and he made the interesting © 
times they would not turn back to watch the lights closely 
although they would ‘smile and bubble’ when the display 
came on. Papoušek concluded that it was not primarily the 
sight of the lights which pleased them, it was the success they 
were achieving in solving the problem, in mastering the skill. 
If he is right in this _ and there is a considerable amount of 
other confirming evidence — then we may conclude that there 
exists a fundamental human urge to make sense of the world 


and bring it under deliberate control. 

Papoušek argues further that what his babies are doing as 
they try to achieve this control is matching incoming informa- 
tion about the world against some sort of inner standard 4 
And this amounts to saying that they are already engaged in 


building some kind of ‘model’ of bits of the world - some 
f what it is like. They then experience 


directly in front of the 
bservation that some- 


mental representation O 
satisfaction when the fit between the model and the world is 
hen it is bad — that is, when the expected 


good, dissatisfaction W. 
result fails to occur, when the ligh 
reports ‘increased tension and finally upsetnes 


i ri ter case. spe s 
pee de ek ae simplest notion of what cabin in 
adaptation, it can come as no surprise that Cae tie 
atises when prediction fails. As soon as à ieee > an pa 
reliance on instinctual patterns of behaviour an pe o 
rely instead on building inner representations k: ma ing 
predictions then it becomes critical for survival to get the 


ts do not go on. Papoušek 
s and signs of 
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predictions right. Thus the realization of incongruity between 
our notion of the world and what it turns out to be like 
should naturally lead us to want to understand it better. And 
many different theories about the growth of intelligent 
thought stress that this kind of cognitive conflict is un- 
acceptable to us, that it is something we try to get rid of. 
After the early stages, the conflict may be between different 
parts of our world model. If we come to face the fact that we 
hold two inconsistent beliefs we find this uncomfortable. 
And so we should. For it is axiomatic that the different parts 
of a model must fit together. 

This argument obviously harks back to what was said in 
the last chapter about the educational value of becoming 
aware of error. But there are two further considerations which 
it is not only when incon- 
gtuities are forced on us by events that we try to resolve them. 
Sometimes we positively seek them out, as if we liked having 
not understand, things that 
secondly we may, on the 
ting incongruity, afraid of 
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When a child first asks this question, how is he to get the 
answer? One obvious way will be to try to discover what 
value other people place upon him. With increasing maturity, 
when he has perhaps managed to develop a more independent 
value system of his own, the judgements of others may come 
to matter less. But while he is still a young child they are 
bound to exert powerful influence on his self-esteem. 

I have been arguing that there is a fundamental human 
urge to be effective, competent and independent, to under- 
stand the world and to act with skill. I am reminded of a 
een months, verbally somewhat precocious, 
as offered help with anything, was given to 
> To this basic urge to ‘manage’ 
there is added in our kind of culture very strong social 
approval of certain kinds of competence. It is arguable that in 
some ways we do not encourage competence ~ that we keep 
our children too dependent for too long, denying them the 
opportunity to exercise their very considerable capacity for 
initiative and responsible action. This is perhaps hard to 
avoid in a complex urban society with a highly developed 
technology. Yet within the educational system at least there is 
certainly strong social approval of competence in the more 
disembedded skills of the mind. So the child who succeeds 


in coping with these new challenges when he entets school 
and all too often the 


will be highly valued by his teachers — t h 
one who initially fails ‘ill not. In either case the child cs 
quickly discover how he is judged to be doing. That he has 
often made up his mind about his cognitive competence even 
before he comes to school is emphasized by Marion Blank, 
who reports the occurrence of remarks like ‘Pm RRE 
‘I can’t’, Pm stupid’ and T don’t know how to do things 
from certain kindergarten children faced by some cognitive 


demand. , 

There can be no doubt that if we decide we cannot cope 
with a particular kind of challenge we tend to give up and 
avoid it, Bruner draws 4 sharp distinction between coping 
- he distinction between 


and ‘defending’ which he likens totae 
‘playing ae on the one hand and fighting like fury to stay 


off the tennis court altogether on the other’. People do a 
course differ in the extent to which they persevere in the 


little girl of eight 
who, when she w 
saying firmly: ‘Can man’ge. 
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teeth of persistent failure. Robert the Bruce is said to have 
observed the tenacity of a spider and resolved to try again. 
But a spider has presumably no self-image to disturb it, and 
Robert the Bruce was a mature man who doubtless had a 
strong and resilient one. 

Szasz has this to say on the subject: 


Definers (that is, persons who insist on defining others) are 
like pathogenic micro-organisms: each invades, parasitizes, 
and often destroys his victim; and, in each case, those 
whose resistance is low are the most susceptible to attack. 
Hence, those whose immunological defences are weak are 
most likely to contract infectious diseases; and those whose 
social defences are weak — that is, the young and the old, 


the sick and the poor, and so forth—are most likely to 
contract invidious definitions of themselves. 


If the child is defined as a failure he 
at any rate in the things which the d 
later he will hit out ver 
him. 


will almost certainly fail, 
efiners value; and perhaps 
y hard against those who so defined 


to avoid infecting the children with 
t is not enough. More than this is 
mes to self-esteem, not even a young 


their competence. ‘When they 
agreed that they were not able to do things as well as some 


mitting to a reality.’ 

i art of the job of a teacher — or of a 
parent in a teaching role — is to guide the child towards 
tasks where he will be able objectively to do well, but not too 
easily, not without putting forth some effort not without 
difficulties to be Mastered, errors to be overcome, creative 
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Thus a very important p: 


solutions to be found. This means assessing his skills with 
sensitivity and accuracy, understanding the levels of his 
confidence and energy, and responding to his errors in 
helpful ways. 

Most teachers would accept this, I daresay, but it is not at 
all easy to achieve in practice and there is no general formula 
for success. However, a valuable discussion of teaching 
episodes where just this kind of thing is being attempted is 
given in Marion Blank’s book: Teaching Learning in the Pre- 
school. She argues that it is essential to permit errors to occur 
but that the effectiveness of any teaching critically depends on 
how the wrong responses are then handled by the teacher. 
She makes many specific practical suggestions about this but 
she acknowledges that it is not possible at the moment to 
give rules for the exact application of her technique — it 
remains an art. Obviously much depends on the child’s 
personality. Ways that work with a passive withdrawn child 
will not work with a hyperactive impulsive one. And if the 
child is functioning very poorly it is necessary to concentrate 


on helping him over his difficulties without too much delay. 


It should be noted that Blank developed her techniques for 
use in a one-to-one teaching situation. She fully recognizes the 
difficulties of applying them with a group. It remains true thar 
the kinds of teaching decision with which she is conc 
are of pervasive importance and that there must surely be 
gain from any enhanced awareness of them. 

The traditional way of encouraging children : 
learn the things that we want to teach is by giving rewards 
success: prizes, privileges, gold stars. Two grave risks aes 3 
this practice. The first is obvious to common sense, 


secon h less so. 

The abeio: tisk is to the children who do not get za 
stars, for this is just one way of defining them as ten e 
other risk is to all of the children — ‘winners’ and tosers 
alike. There is now 4 substantial amount of evidence pointing 
to the conclusion that if an activity is rewarded by some 
extrinsic prize of token — something quite eas m er 
activity itself — then that activity is less likely to be eng g 
later in a free and voluntary mannet when the rewards are 
absent, and it is less likely to be enjoyed. 


to want to 
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This has now been demonstrated in numerous experiments 
with people of ages ranging from three or four years to 
adulthood. 

One study, by M. R. Lepper and his colleagues, was 
carried out in a nursery school. Some of the children were 
given materials to draw with and were told that they would 
get a prize for drawing, which they duly did. Other children 
were given the same materials but with no prizes or talk of 
prizes. Some days afterwards all of the children were given the 
Opportunity to use these same materials again in a situation 
where lots of other toys were also available to them. The 
question was: would the groups differ in the amount of time 
which they spent in drawing? One might have expected that 
those who had been rewarded would return more eagerly to 
the situation which had been ‘reinforced’, But the opposite 
happened. The children who had been rewarded spent a 
smaller proportion of their time drawing. 

If one takes as criterion not the time freely spent on an 
activity but the person’s own statement of how much it has 
been enjoyed, the same so 
material reward tends to 
adults) who have been gi 
to say that they like it le 
given none. And there 


2 


-something added on at the end. 
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verbal encouragement had the opposite effect. And this is 
just as well. If it were not so, teachers would have to face a 
disconcerting dilemma. For children must know how they are 
doing. As we have seen, they often have a shrewd idea of this 
themselyes—and some tasks make it very evident. The young 
children who were given the task of balancing blocks on a 
narrow bar (see page 107) could see for themselves whether 
the blocks stayed in place or fell off. So they could develop 
theories, discover the inadequacies of these theories and 
develop better theories, all without external reward of any 
kind. This is part of the justification for ‘discovery learning’. 
But it is not equally possible in all kinds of learning to 
contrive situations where the child will see for himself the 
outcome of his efforts. Frequently he must be told. He must be 
told: ‘Good, you’ve got that right!’ or: ‘No, that’s wrong.* 
Try again.’ 


Such comments do more, of course, than merely give 


objective knowledge of results. They are unquestionably not 
to an understanding of the 


neutral. But perhaps it is relevant 

difference between words of praise and gold stars to draw a 
distinction between reward and recognition and to acknow- 
ledge how strong & need we have to communicate achieve- 
ment to our fellow men and see it confirmed in their eyes. 
Thus Gerard Manley Hopkins, who considered that p 
vocation as a Jesuit was incompatible with the publication n 

his poetry in his lifetime, reveals in his lettere icpea i y 
his letters to Robert Bridges - how hard this was for him: 
‘There is a point with me in matters of any size when I must 
absolutely have encouragement as much as crops os sd ; 
He goes on bravely, ‘. - + afterwards I am independent. rei 
many of us do not reach this kind of ace ever. An 

young children are certainly unlikely to have done so. 


iti hich Anderson and her colleagues 
Tha al a ea is relevant here. In this 


included in their study (see page 1 16) : 1 ' 
condition the experimenter began by declaring an interest in 


* Notice that, if the child is told “That’s good’ whether he has 
really done well or not, the informational value of the mee is 
destroyed. It is a subtle art to give genuine information and to 
encourage at the same time. 
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‘how boys and girls draw pictures’ —and thereafter firmly 
refused to manifest this interest in any way. A child might 
show a picture, trying, as the report of the study puts it, ‘to 
elicit some recognition or validation’. But he got none. The 
experimenter ignored all such Overtures, turning his face 
away and saying: ‘I’ve got work to do.’ It is not surprising to 
learn that the children who received this treatment showed 
the greatest drop of all in the time which they later spent in 
drawing. ah 

This still leaves us with the question of why extrinsic 
material rewards tend to produce effects of damaging kinds. 
The explanation which fits the known facts most nearly 
would seem to be that we enjoy best and engage most readily 
in activities which we experience as freely chosen. We do not like 
being controlled, we like controlling ourselves. Insofar as 
teward is seen as a means of controlling our behaviour, it 
tends to diminish our interest and our pleasure. Of course we 
may work hard to get the reward at the time and for so long 
as we expect more reward to be forthcoming but we will be 
less likely to go on with the activity when the reward is 
withdrawn, 

This is strikingly illustrated by the following story (quoted 
by E. L. Deci in his book Intrinsic Motivation). 


where the Klan was riding 
he temerity to open his little 
- To drive him out of the town the 


annoy him. Day after day th 


l spent sleepless nights over it. 
Finally out of desperation he evolved a plan. 


, ‘From today 
will get a dime from me.’ 
cket and gave each boy a 


on any boy who calls me “Jew” 


Then he put his hand in his po 
dime. 


Delighted with thei 
following day and beg: 
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r booty, the boys came back the 
an to shrill, ‘Jew! Jew! The tailor 


came out smiling. He put his hand in his pocket and gave 
each of the boys a nickel, saying, “A dime is too much — 
I can only afford a nickel today.’ The boys went away 
satisfied because, after all, a nickel was money, too. 

However, when they returned the next day to hoot at 
him, the tailor gave them only a penny each. 

‘Why do we only get a penny today?’ they yelled. 

“That’s all I can afford.’ 

‘But two days ago you gave us a dime, and yesterday we 
got a nickel. It’s not fair, mister.’ 

“Take it or leave it. That’s all you’re going to get!’ 

‘Do you think we’re going to call you ‘Jew’ for one 


lousy penny?’ 
‘So don’t!’ 
And they didn’t. 


All of this leads to a central dilemma for those who want to 
teach the young. There is a compelling case for control. The 
young child is not capable of deciding for himself what he 
should learn: he is quite simply too ignorant. And he needs 
our help to sustain him through the actual process of learning. 
Whitehead puts it vividly: ‘After all the child is the heir to 
long ages of civilization and it is absurd to let him wander in 
the intellectual maze of men in the Glacial Epoch. À 

On the other hand, we should never forget the children 
who, having learned to shout ‘Jew’ for a dime, would not 
then shout it when the payment came to an end. And there is 
clear evidence that if we try to exercise the control not by 
reward but by punishment the negative effects are even greater. 
If, when they leave us, out pupils turn away from what we 
have taught them, the teaching has surely been in vain. 


Those who are most keenly aware of this latter danger 
essive’ and to advocate free- 


tend to call themselves ‘progt 

dam: PEE who are most keenly aware of the former 
danger -the danger of leaving children to wander in the 
intellectual mazes of pre-history — are the advocates of 


i ‘discipline’. 
‘formal education’ and of ‘discipline. rs 
I can see only one way out of this dilemma: it 1s to exercise 


such control as is needful with a light touch and never to relish 
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the need. It is possible after all for control to be more or 
less obtrusive, more or less paraded. Also a great deal will 
depend on what the teacher sees the aim of the control to be. 
If the ultimate aim of the control is to render itself un- 
necessary, if the teacher obviously wants the children to 
become competent, self-determining, responsible beings and 
believes them capable of it, then I am convinced that the risk 
of rejection of learning will be much diminished. We come 
back thus to the question of whether the teacher truly 
respects the children and lets them see it. If this condition is 
met, then the guidance of learning within a structured 
environment will not be seen as the action of a warder 
behind prison bars. 


11. The Shape of Minds to Come 


here is the heart of the matter. By the time 
they come to school, all normal children can show skill as 
thinkers and language-users to a degree which must compel 
our respect, so long as they are dealing with ‘real-life’ mean- 
ingful situations in which they have purposes and intentions 
and in which they can recognize and respond to similar 
purposes and intentions in others. (Sometimes, as in the story 
context, it is enough that they recognize them in others.) 
These human intentions are the matrix in which the child’s 
thinking is embedded. They sustain and direct his thoughts 
and his speech, just as they sustain and direct the thought and 
the speech of adults — even intellectually sophisticated adults — 
most of the time. 

While the child’s thinking and his language remain wholly 
within the bounds of human sense in this kind of way, he 
remains largely unaware of them. He is conscious of the 
outer world that he is dealing with and of his goals in that 
world. Thus he cannot fail to be aware of himself as an agent 
in that world, coping with it. But he has only a very limited 
awareness of the means that he uses for coping and he does 
not reflect upon them in abstraction from the contexts in 


which he employs them. He uses his skills to serve his 
But he does not notice how 


compelling immediate purposes. l n 
he uses them, and so he cannot call them into service deliber- 
ately when the compelling purpose has gone. _ 
Education, as it has developed in our kind of culture, 
requires him to be able to do just that — to call the powers of 
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To conclude, then, 


his mind into service af wi// and use them to tackle problems 
which do not arise out of the old familiar matrix but which ate 
‘posed’ - presented in abrupt isolation and presented, to 
begin with at least, by some other person whose purposes are 
obscure. 

A sense that such demands are ‘unnatural’ — as indeed in a 
sense they are — has led many concerned educators to argue 
that demands of any kind should be minimal — that the 
children should rather be offered opportunities to learn, that 
they should be encouraged to ask their own questions and be 
helped to solve these when they genuinely want to know the 
answer, that they should express themselves spontaneously 
and be unconstrained. 

Behind arguments of this last kind there is often, explicitly 
or implicitly, some metaphor of the kind that Froebel used, 
some image of the child as a growing plant that risks being 
stunted in the darkness and in the cold dry soil of the tradi- 
tional class-room or trained to some twisted and perverse 
shape by the teacher’s harsh pruning-shears. 

But human children are not 


way of growing. They are 
; Va ies, and they are beings with 
potential for guiding their own growth in the end. They can 


wers of their own minds and 


Sapproved: ‘But this patient was 
o-called intellectual who believed 


means of strength 


of consciousness,’ And the develo 
‘what they [the c 


seful way the integration 
pment of consciousness is 
e than anything else’ at this 
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stage in their lives. In this, somewhat unexpectedly, Jung 
comes close to Vygotsky who, as we have seen, regards 
‘consciousness and deliberate mastery’ as ‘the principal 
contributions of the school years’. 

The point to grasp is how closely the growth of conscious- 
ness is related to the growth of the intellect. The two are not 
synonymous, for the growth of consciousness has much 
wider implications — but the link with intellectual growth is 
none the less intimate and profound. If the intellectual powers 
are to develop, the child must gain a measure of control over 
his own thinking and he cannot control it while he remains 
unaware of it. The attaining of this control means prising 
thought out of its primitive unconscious embeddedness in 
the immediacies of living in the world and interacting with 
other human beings. It means learning to move beyond the 
bounds of human sense. It is on this movement that all the 
higher intellectual skills depend. 

The process of moving beyond the bounds of human sense 
is unnatural in the sense that it does not happen spon- 
taneously. The very possibility of this movement 1s the pro- 
duct of long ages of culture; and the possibility is not realized 
in the life of an individual child unless the resources of the 
culture are marshalled in a sustained effort directed to that 
end. 

But in another sense the movement is not unnatural at all - 
it is merely the fostering of latent power. And it certainly 
need not involve harsh of repressive discipline or blind 
drilling or deadening instruction of the kind that has so 
many sensitive people in the past to reject ‘formal schooling 


and that led William Blake to write: 


But to go to school on a summer morn 


O! it drives all joy away! 
Under a cruel eye outworn 
The little ones spend the day 
In sighing and dismay. 


Indeed, it must not involve these things, of the purpose will be 


defeated. 
This was the concl í 
chapter; while the point 


usion reached at the end of the previous 
from which the first chapter began 
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was precisely that schooling at present turns into a wretched 
experience for many children, however happily it may begin, 
and that something most urgently needs to be done to 
change this. 

The experience becomes wretched at present largely 
because it is a wretched thing to be compelled to do some- 
thing at which you persistently fail. The older children are 
frequently not meeting the demands of school successfully 
and they know they are being written off as stupid, however 
vigorously they may defend themselves against the knowledge. 
“We get interested in what we get good at’, to quote Bruner’s 
simple statement of a central truth. Thus many of our children 
grow bored and disheartened. 

One course that seems to offer a way out, as we have seen, 
is for schools not to make the demands which cause the 
trouble. If this is done, then for a time the children may play 
happily enough — and accordingly the discontent often does 
not manifest itself until the later years at school, when the 
demands of society at large for literacy, numeracy, scientific 
understanding and so on can no longer be pushed aside or 
denied. 

Since these demands spring from deep-rooted considera- 
tions of social value, they would not be easy to change. The 
practical usefulness of the intellectual skills is not the only 
thing involved in the value judgements, but it would be 
enough by itself. Whether we like it or not, we need these 
skills — and, collectively, we know it. 

The issue, then, is whether w 
that only a small minorit 


ments, which sustain 
believe that, once we 
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able to help many children to become competent thinkers in 
these new modes, if we choose to do so; and I have tried to 
make some practical suggestions to this end. Of course, 
about the question of ow this can be done there is much to 
discover. It is a great mistake to suppose that, once knowledge 
has been gained, the application of that knowledge to serve 

tactical ends comes automatically. However, I see no reason 
to doubt that, with the right sort of directed effort and with 
enough social commitment to the enterprise, our knowledge 
could be applied in sucha way as to makea substantial difference. 

And what then? Would we find ourselves back at the 
Gates of Eden? Or rather (since clearly that is not quite 
appropriate!) would we stand at the doors of a new Eden- a 
sort of paradise for intellectuals? 

That is the stuff of which a certain kind of science fiction is 
made and it is calculated to produce a shudder along the 
spines of most of us — not without reason. 

It is the kind of image which C. S. Lewis holds up for us to 
hate when one of his villains is ‘urging the promotion of 
“objectivity” ’: 

‘Before going on’, said Frost, ‘I must ask you to be strictly 

objective. Resentment and fear are both chemical pheno- 

mena. Our reactions to one another are chemical pheno- 
mena. Social relations are chemical relations . . . A circle 
bound together by subjective feelings of mutual confidence 
and liking would be useless. They could all, in principle, 


be produced by injections.’ 


And later (Frost speaking again): 
‘In the new age, what has hitherto been merely the intel- 
lectual nucleus of the race is to become, by gradual stages, 
the race itself . . . The individual is to become all head. The 
human race is to become all Technocracy.’ 
t that Lewis’s character is given the 
d cause to call the intellect ‘cold’ — 
it is cold by definition because it must operate in detachment 
from human sense and all the warm-blooded links which that 
has with emotion. ‘Disembedded’ is not 


mode of functioning e 
too far from ‘disembodied’. But of course this does not mean 


It is certainly no acciden! 
name ‘Frost’. There is g00 
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that an individual must become cold as a result of developing 
intellectual competence. Only a quite one-sided development 
which, as Jung puts it, causes one to ‘violate the feeling- 
values’ has this kind of effect. And, somewhat paradoxically, 
if we got better at helping people to develop intellectually 
there might be less danger of this very one-sidedness. For 
there has been a long tyranny of the intellect and it is this 
which has led to the risk of distortion, personal and social. 

I suspect that we can attribute the firm grip of this tyranny 
to two influences working together: first, the extreme 
practical usefulness of the intellectual skills (demonstrated to 
varying degrees from the days when writing was first used to 
keep records until the days when British mathematicians 
broke the German ‘Enigma’ cipher in the Second World War); 


changes, 
The existence within 
élite, with a stron 


-off point — or 
l-workers and 


hey could not all be ‘top 
tive to lessen a little our 


y might leave with feelings 
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of competence and self-respect. 

And after they left, what would then become of them? What 
would they do with their lives? How would they use their 
skills? 

These questions reveal already that, if most of our citizens 
became competent in the exercise of intellectual skills, we 
would have to come to a higher valuing of at least some other 
skills and functions —the ones obviously necessary to the 
conduct of our lives -for we could no longer regard these 
activities as the province of the educational failures. 

Perhaps it is the convenience of having educational 
failures which explains why we have tolerated so many of 
them for so long and which accounts for what Whitehead 
calls ‘the frivolous inertia’ with which the whole question of 
education is still treated today. 

A vigorous self-confident young population of educa- 
tional successes would not be easy to employ on our present 
production lines. So we might at last be forced to face up to 
the problem of making it more attractive to work in our 
factories — and elsewhere — and, if we had done our job in the 
schools really well, we should expect to find that economic 
attractions would not be enough. We might be compelled at 
last to look seriously for ways of making working lives more 
satisfying. 

It i pin that the human love of working with the 
hand is hard to suppress. Perhaps we can even attribute the 
denigration of work with the hand to this fact. Perhaps long 
ago, when literate civilization began, it seemed as if the only 
way to get people to value the intellect and work E its 
development was to make them scorn the skills of the body. 

In the life of a child, joy in the immediate involvement of 
the body in skilled activity comes early and spontaneously. As 
we have seen already, this is by no means an unthinking joy, 
but it is not reflective. The later exercise of the reflective 
capacities can bring joy too- but this is a joy that does not 
come unaided. The more expert we become at giving the 
help that is necessary to evoke it, the less will be the need n 
use the technique of The Satire on the Trades as @ means o 
keeping reluctant noses to an academic eee ee 

Thus if at last we become really good at helping large 
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numbers of people to the experience of intellectual satis- 
faction, we should have more freedom to turn to the develop- 
ment of human potentials of other kinds. Certainly it should 
not then be too hard-or too dangerous — to reinstate the 
human hand. And the probable result would be a vast release 
of creative energy. 


Beyond this, I leave speculation to the futurologists. But if we 
are not willing to try and to keep trying, in the light of 
knowledge attained, to help our children meet the demands 
which we impose on them, then we must not call them stupid. 
We must rather call ourselves indifferent or afraid. 
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The main text of this book has contained some discussion of 
the work of Jean Piaget, and I have tried to make this dis- 
cussion intelligible even to a reader with no background 
knowledge. However, there has been no way to avoid leaving 
such a reader with a quite inadequate impression of Piaget’s 
theoretical claims. For the theory is a massive construction, 
and only limited parts of it have been relevant to what I have 
had to say. This appendix is an attempt to correct the im- 
balance and provide a better — though still necessarily in- 
complete — picture of the whole. I shall not try here to present 
the evidence with which Piaget supports his claims, except 
occasionally by way of illustration; and I shall not be con- 
cerned with critical evaluation. The aim is to give a brief and 
clear account of the main features of the theory. 


1. The General Nature of the Theory 


Piaget was originally trained as a zoologist, and when he 
studies human behaviour he tries to place it in the wider con- 
text of the behaviour of other living things. For him the key 
question is: how do animals adapt to their environment? 
Human intelligence is then considered as one means of doing 
this. 

It is important to tecognize that the focus of attention is not 
on the ways in which people differ from one another — hence 
not on ‘intelligence testing’ as ordinarily understood. Piaget 
wants to discover — and explain — the normal course of 
development. For he believes that there és a normal course: 
a sequence which we all follow, though we go at varying 
speeds and some go further than others. 

This focus on what is common to us all is related to the fact 
that, as well as being a zoologist, Piaget is an epistemologist: 
that is, he is concerned with general questions about the 
nature of knowledge. He believes that these questions cannot 
be answered without taking account of how knowledge 
develops and grows. So both of his interests — the biological 


and the epistemological — converge in t 
intellectual development, abe ac: ei 


_ Clearly this development can be studied as it occurs in 
individual lives; or it 


rare i Or it can be studied as it occurs in the history 
or the species — in the development of bodies of knowledge 
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like mathematics or the sciences. Piaget is interested in both 
of these topics. But we shall be concerned here only with his 
claims about the developments that take place within an 
individual life span. 

In order to understand these claims, it is best to begin by 
considering what he has to say about biological adaptation in 


general. 


2. Features of Biological Adaptation 


2.1 Self-regulation and Equilibrium. In Piagets view, the 
essential thing about living organisms is that they are sef- 
regulating systems. Unlike non-living things, they can maintain 
or repair their own structures in case of threat or damage. To 
take two familiar physiological examples, we have ways of 
restoring damaged tissue if we cut a finger, and we have ways 
of keeping body temperature steady within narrow limits even 
when the temperature around us varies widely. 

Thus living things try to achieve a kind of stability of 
organization in the face of danger. When they quite fail to do 
this, they die. Since they all die in the end, perfect adaptation 
is never attained: some new threat may always come along and 

rove defeating. However, it is clear that the wider the range 
of events that an animal can cope with, the better its chances. 
Some animals are very well adapted to a particular limited 
environment but are not flexible. They cannot change their 
behaviour when the environment changes. Human beings, 
however, have an outstanding capacity for flexible responsive 
change. 

When an animal has achieved a kind of harmony - or 
satisfactory pattern of interaction — with its environment, 
Piaget would say that it is in equilibrium. This equilibrium, 
however, is not to be thought of as a state of rest. It is a state 
of continual activity, in which the organism compensates for 
L or cancels out — disturbances to the system, either actual or 
anticipated. That is, the compensation may be a correction for 
something that has already gone wrong; or it may be a 
preparation for something that is expected to go wrong if 


nothing is done. 
2.2 Assimilation and Accommodation. This emphasis on activity 


is to be found throughout Piaget’s thinking. A living creature 
does not merely react, it also takes action. Adaptation is not 
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just a matter of changing when there is pressure to change, a 
the sort of passive way in which, for instance, a lump o 

dough will change shape when squeezed. The difference is 
that the living being has an organization to preserve. So one 
aspect of biological adaptation is the effort to deal with the 


separately, they cannot really be distinguished from one 
another in any adaptive act. 


behaviour and say: “Aha, now 
now it is accommodating.’ 
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Though extremes of this kind occur, adaptation will be at its 
most effective when there is due balance between the two 
tendencies. To describe this balance Piaget makes further use 
of the word ‘equilibrium’. And while he recognizes that some 
kinds of equilibrium between assimilation and accommodation 
can occur at all levels of development, he argues that, as a 
child grows up, more satisfactory forms of balance between the 
two are achieved. (This achievement is held to be related to 
increases in the ability to ‘decentre’ — see section 4.5.) 


3. Human Intelligence: the Course of 
Development 


3.1 The Conquest of an Extended Environment. All adaptation 
tends towards the development of ability to deal with a wider 
environment. But human intelligence is unique in the extent 
to which this is achieved. Most animals adapt only to things 
close to them in space and time; and this is true of human 
infants also. But as children develop, they become able to 
acquire knowledge of, and to think about, objects and events 
quite remote from them. One of Piaget’s main concerns is to 
show how this change comes about. 


3.2 Continuity and Change. Although Piaget insists that 
development is continuous, he does allow for the existence of 
stages. During any given stage many superficially different 
patterns of behaviour can of course be seen to occur. Under- 
lying them, however, there is held to be some common 
structure which explains them and gives the stage its unity. 
So transition to a new stage means that some fairly funda- 
mental re-organization is taking place. There is, however, no 
sharp break between stages and there are no completely new 
beginnings. 

3.3 Order and Speed. The main stages follow one another in an 
order that is held to be the same for all children. But this is not 
because they are ‘pre-programmed’ or wholly determined by 
maturation (see section 4.2). It is because each stage builds 
on the one before it. Thus the earlier construction is necessary 
for the later one. While the order of the stages is the same for 
all children, however, the speed of movement certainly is not. 
The ages quoted by Piaget are intended as averages. The 
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existence of wide departures from them is recognized. There 
are held to be three main stages, or periods, with certain sub- 
divisions. 


3.4 The Sensori-motor Period (birth to 18 months, approximately). 
At birth the child has a very limited range of things he can do; 
and at first sight his equipment seems poor. He can make only 
a small number of reflex responses — sucking, swallowing and 
the like. However, the reflexes are not to be thought of as 
isolated responses, for they are embedded in a wider pattern of 
spontaneous rhythmic activity; and the infant already has the 
capacity to set in motion the complex processes of assimilation 
and accommodation which will transform the rigid reflexes 
into surprisingly flexible patterns of behaviour before the first 
period is over. 

During this time, the reflexes develop through a series of 
sub-stages (Piaget recognizes six of them) into organized 


behaviour patterns (or schemas) which can be used intention- 


ally. The child becomes capable of inventing new means of 
doing things. 


Thus he can solve certain problems on a 
practical level. For instance, he can devise ways of getting 
things which are out of his reach by using simple tools. 

These changes can be seen teadily enough in behaviour. 
But at the same time Piaget argues that a most important 
transformation is going on which cannot be observed in this 
direct way. The claim is that to begin with the child is unable 
to make any distinction between himself and the rest of the 
world. He does not know initially that anything else exists; 
and by the same token he does not really know that he exists 
either. He is profoundly egocentric. 

To understand what Piaget means by this it is essential to 
gtasp the fact that the egocentrism he is talking about at this 
stage is totally unconscious. There can be no self-awareness in 
it. So it is very far removed from an 


; : y such notions as ‘pre- 
occupation with the self’ or ‘selfishness’. 


In the course of the sensori-motor period, the child slowly 
manages to reduce this deep primitive unawareness. He begins 
to distinguish himself from the rest of the world. By the end 
of the period, he has constructed the notion of a world of 
objects which are independent of him and of his actions. He 
knows that things go on existing when he cannot see them or 
sense them in any way. 
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Evidence that this fundamental change takes place during 
the sensori-motor period is held to be provided by the child’s 
behaviour when an object with which he is playing is hidden 
from him — say by a cloth placed over it. Up to the age of six 
months or so, he makes no attempt to recover the object. 
This is taken to mean that he still has no object concept — no idea 
of the independent existence of other things. The argument 
then is that his gradual progress in constructing such a con- 
cept is reflected in his increasing skill at working out where 
an object has gone, first in the simple case already described, 
later in more complex cases where the object is moved from 
one place to another. 

Thus the development of the object concept is considered 
to be closely bound up with the progressive organizing of 
movements in space — both the movements of objects and 
the movements of the child himself from one place to another. 
When the development is complete the child can follow an 
object through a succession of movements even if it is not 
visible to him all the time; and he can find his own way around, 
making detours and returning to the place from which he 
started. Piaget claims that these abilities depend upon the 
formation of a fundamental structure called ‘the group of 


displacements”. 


The term ‘group’ is defined and illustrated in the next 


section (3.5). Meanwhile it may be said that the most im- 
portant feature of group organization, so far as Piaget’s 
theory is concerned, is reversibility. Once the group of dis- 
placements is established the child can reverse a movement 
from A to B, so as to get back to A again. The full significance 
of this will become more clear when the developments of the 


concrete operational period are discussed. 


3.5 The Concrete Operational Period (z8 months to rr years 
approximately). This long stage is divided into two sub-periods. 
During the first of these, which is called the ‘preoperational 
period’ and which lasts until around the age of seven, the 
‘concrete operations’ are being prepared for; during the 
second they are being established and consolidated. 
Evidence that the operations are functioning is provided, 
according to the theory, by the child’s response to such tasks as 
conservation (see page 61) and class inclusion (see page 42). 
When a child reasons, for instance, that the number of a set of 
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objects must remain the same although its arrangement in 
space has been altered, he is said to do this by understanding 
that the original arrangement could be reached again merely 
by reversing the movements that changed it. Thus his thought 
is reversible. 

This kind of mental flexibility is closely related to a 
postulated increase in the ability to ‘decentre’ (section 4.5) and 
is held to depend on the development of operational struc- 
tures. But what are these structures? 

In Piaget’s theory the word ‘operation’ has a precise mean- 
ing. To understand it, three things must be grasped. 

First, operations are actions. It is true that they are not 
physical manipulations, for they are carried out ‘in the mind’ 
only. But they are actions nonetheless; and they have their 
origin in the physical acts of the sensori-motor period. 

Second, the acts in which they originate are not just any 
acts whatever. Rather they are such acts as combining, 
ordering, separating and recombining things. Thus they are 
acts of great generality. 

Third, an operation cannot exist on its own, but only 
within an organized system of operations. And the organiza- 
tion always has the form of a ‘group’ or a ‘grouping’. 

The nature of group organization will be easy to understand 
if we take a familiar example. In any group there has to be a 
set of elements: let us take as our example the set of positive 
and negative whole numbers. Also there has to be an opera- 
tion that can be carried out on the elements: let us consider 


the operation of addition. The following four conditions must 
then be satisfied. 


(1) COMPOSITION 

If the operation is carried out on any two elements, the 
result is also an element — that is, one never gets outside of 
the system. (If you add one number to another number you 
geta third number.) 

(2) ASSOCIATIVITY 

The order in which two successive Operations is carried out 


does not matter. (If you add three to four and then add two 
you get the same result as you would get by adding four to 
two and then adding three.) 

(3) IDENTITY 


Among the elements thete is always one, and only one, 
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identity element. The identity element does not alter an 

other element with which it is combined. (The idend 
element where numbers are being added is gero. If you add 
gero to a given number, the result is simply that number.) 


(4) REVERSIBILITY 
Every element has another element called its inverse. When 


an element is combined with its inverse the result is the 
identity element. (Positive and negative numbers are the 
inverse of one another. Three added to minus three gives 


gero.) 

A group is a mathematical structure. But Piaget believes 
that it is of great psychological importance because it can be 
used to specify the nature of some of the fundamental 
structures of human intelligence, ranging from the first 
organization of that intelligence on a practical level (section 
3.4) to its final organization on a highly abstract symbolic 
plane (section 3.6). In between, however, at the concrete 
operational stage, it turns out that the group structure will not 
quite ‘fit? or correspond to the structures of the mind. For 
instance, it does not correspond perfectly to the structure of a 
hierarchy of classes and sub-classes; for if one thinks of trying 
to add a class to itself one finds that this does not yield a new 
class, as would be the case with numbers. (Three plus three 
equals six, but the class of dogs added to the class of dogs 
merely equals the class of dogs.) 

Because of this kind of difficulty, Piaget introduces the 
notion of a ‘grouping’. A grouping is a kind of variant of a 
group, specially adapted to take account of the structures of 
classification, setiation and the like. (For details the reader is 
referred to Piaget’s own account in Logic and Psychology.) The 
important thing to note is that, in spite of the differences 
between ‘group’ and ‘grouping’, the reversibility condition 
in some form is always maintained; and for Piaget’s theory 
this is the essential feature. Thus if two sub-classes are added 
to form a total class, it is always possible to take one of them 
away again. And when thought has become operational it is 


possible to do this ‘in the mind’. 


work that has to take place during the pre- 
erations come into being 


nt of the child’s capacity to 
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The preparatory 
operational period before the o 


consists mainly in the developme 


represent things to himself. As we have seen, the group 
structure exists already by the end of the sensori-motor period 
(section 3.4), but on a practical level only. The next step 
is to ‘internalize’ it. But Piaget insists again and again that 
internalizing a structure is not just a matter of somehow 
taking it in whole — any more than knowledge in general isa 
matter of receiving a ready-made ‘copy’ of reality. Internaliz- 
ing means rebuilding on a new plane. The work of the 
sensori-motor period has to be done all over again. But now 
the building-blocks are symbols in the mind: acts of thought 
rather than acts of the body. A child of two or three can put 
objects in a row, space them out, and put them together 
again. A child of seven or eight can shink of doing these things. 

However, the new symbolic acts are still closely tied to the 
concrete things on which the original physical acts were per- 
formed. The child is still mainly thinking about doing things 
with physical objects: ordering them, classifying them, 
arranging them in series and so on. Hence the name concrete 
operational period. 

When Piaget compares sensori-motor intelligence with the 
intelligence of the concrete operational period he speaks of 
three main ways in which the latter represents an advance on 
the former. 

First, sensori-motor intelligence is more static, less mobile. 
It considers things one after another, without managing an 
overview. It is like a film run slowly, almost a succession of 
stills. Operational intelligence is much better at dealing with 
transformations between states and seeing how they relate to 
one another. 

Second, sensori-motor intelligence aims only at practical 
success. The operational thinker has much mote interest in 
explanation and understanding. This change is related to 
developments in consciousness which bring increased aware- 
ness of how goals are achieved. 

Third, since sensori-motor intelligence is limited to real 
actions performed on real objects it has a narrow tange in 
space and time. Symbolic actions can toam mote widely. 

In principle, of course, the range of such acts is unlimited, 
teaching infinity and eternity. In practice, the tange continues 


to be considerably more testricted so long as thought is still in 
the conctete period. 
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3.6 The Formal Operational Period. The thinking of this period, 
once it has been consolidated, is the thinking of the intelligent 
adult. Its most marked feature is the ability to reason logically, 
starting from premises and drawing the conclusions which 
necessarily follow. And it does not now matter, according to 
the theory, whether or not the premises are true: they can be 
accepted as mere postulates. 

This ability to work from postulates, or hypotheses, under- 
lies not only logical and mathematical thought, but also the 
kind of activity that is characteristic of science. The formal 
operational thinker can entertain hypotheses, deduce con- 
sequences and use these deductions to put the hypotheses 


to the test. Further, he can do this by planning systematic 
ch he will realize, for instance, the value of 


constant while letting other things vary. 
formulate general rules based on the 


experiments in whi 
holding one thing 
And he can then go on to 
experimental findings. 


Piaget tries various ways of capturing the essence of the 


change from the concrete to the formal period. For instance, 

he says that, while the concrete operational thinker is still 
$ ; PEA ; 

concerned to manipulate /hings even if he does this ‘in the mind’, 


the formal operational thinker has become able to manipulate 
n reason on the basis of verbal 


propositions, ot ideas. He ca ‘ 
statements. Piaget quotes as an example the following prob- 


lem: 


Edith is fa 

is the darkest? 

i i i i ildren of 
This problem gives considerable difficulty to many chil ‘ 
ten. Yet if it cone a question of arranging three dolls in serial 


order, the task would be easy for them. j 

Piaget uses this kind of difference to support the claim that, 
once again, the development of the formal period is 7 ee 
of reconstructing on a new plane what was achieved at the 


preceding ae ee 
In this case, the process of re 
en vee which is perhaps best expressed a an 
in the relation between what is real and what is pos e. a e 
formal operational thinker tends to start she e es le: 

This means that, when he tackles a problem, he is likely 
a systematic way. So 


i idering possibilities in 
aoe bees RE poe in a wider context. They come to 
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irer than Susan. Edith is darker than Lily. Who 


onstruction leads to a further 


be thought of as a kind of realized part of a wider universe 
consisting of what might be. Res) 

Perhaps the best illustration of the effect of this shift is given 
by a task which consists in trying to discover ways of com- 
bining colourless chemicals so as to produce a yellow liquid. 
The formal operational thinker is the one who systematically 
tries all the possible combinations. Typically, unlike the child 
of the concrete period, he does not stop when he has found 
one method that works. He goes on until he has explored the 
whole system. 

Finally, Piaget once more uses the concept of the group 
when he describes the structures underlying formal opera- 
tional thought. And now he proposes that the various 
elementary ‘groupings’ of the concrete operational period are 
replaced by one unified group called the ‘Four-group’ or the 
INRC group. It is unfortunately impossible to give an adequate 
description of this group without entering into considerable 
complexities. Readers who want to know more should con- 
sult Piaget’s own account in Logic and Psychology. 


4. Human Intelligence: Theoretical Notions 


4.1 The Role of Action. Piaget asserts that there is no discon- 
tinuity between the simplest kinds of adaptive behaviour 
and the most highly evolved forms of intelligence. The one 
grows out of the other. Thus even when intelligence has 
developed to the point where it makes much use of highly 


abstract knowledge, we must look for the origins of that 
knowledge in action. 


Piaget tells us again and a 
come to us from outside, ‘re 
reality — not just a matter of 
minds were photographic pl 
thing we are born with. W 
slowly, over many years. 


gain that knowledge does not 
ady-made’. It is not a ‘copy’ of 
teceiving impressions, as if out 
ates. Nor is knowledge some- 
€ must construct it. We do this 


aie P $ the Symbolic Function in General and of Language 
in Particular. Piaget insists that langu 
intelligent sie enh pt i 

He sees language as only one manifestation of what he calls 
the ‘general symbolic function’. When this function first 
begins to appear, which normally happens during the second 
year of life, the child becomes able to represent absent objects 
or events by means of symbols or signs. Piaget distinguishes 
symbols, which resemble the things they represent, from 
signs, which stand for things ina quite arbitrary way. Symbols 
can be private and personal, whereas signs are conventional 
and ‘collective’. Thus language is a system of signs. 

The advent of the general symbolic function shows itself, 
then, not only in the beginnings of language but also in the 
appearance of make-believe play and in ‘deferred imitation’ 
(imitation when the model is no longer present). Piaget 
believes that internalized imitation is the source of mental 
imagery. 

The general ability to 
of great importance in th 
the difference between 


represent reality to oneself is clearly 
e development of thinking. Much of 
sensori-motor and operational 
intelligence, for instance, consists in the fact that the latter is 
internalized — that is, it functions on a level of representation. 
And Piaget allows that the more developed intelligence 
becomes, the greater is the importance of language proper — 
that is, language as distinct from other manifestations of the 
symbolic function. But he is never prepared to allow that 
language is the source of thought. For him, the origins of 


thought are to be found in action. 


4.4 The Role of the Social Environment. Piaget accepts that 
etiods of development is 


speed of movement through the p 
environment (though the 


influenced by the social and cultural t 
order of the stages remains unaffected). Everything depends, 


however, on whether the child can assimilate what the 
environment affords. And this in turn of course, is held to 
depend on his own constructive efforts. (See also section 4.8 
on equilibration and learning.) A 

At the same time, Piaget recognizes the importance of the 


exchange of ideas for the development of thought - and in 
particular for strengthening the awareness of the existence of 


other points of view. 
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4.5 Decentration.* The concepts of ‘decentration’ and of 
‘egocentrism’ are very closely linked in Piaget’s thinking. 
Decrease in egocentrism amounts to increase in the ability to 
‘decentre’ — that is, to move freely from one point of view 
to another, either in the literal or the metaphorical sense. 

In his earlier writings, Piaget described this process mainly 
in terms of diminishing egocentrism. Later, he frequently 
chooses to speak rather of ‘centration’ and ‘decentration’. 
But this does not indicate any radical change of mind on his 
part and it certainly does not mean that he is attaching any less 
importance to the underlying notion. If anything, greater 
weight is given to it in his later theorizing. The idea of 
decreasing egocentrism, as he originally used it, was closely 
associated with that of increasing socialization. Mote recently 
he has said: ‘But it is far more general and more fundamental 
to knowledge in all its forms.’ 

The idea is that when thought is ‘centred? by being unable 
to free itself from one point of view then assimilation has a 
distorting effect, a satisfactory equilibrium between assimila- 
tion and accommodation is not achieved, and only a ‘sub- 
jective’ knowledge of reality can be obtained. The process of 
improving this knowledge does not then consist in adding 
mote bits of information. It consists rather in developing the 
ability to move flexibly from one point of view to another — 


and back again — so as to come closer to an ‘objective’ view of 
the whole, 


4.6 Physical Experience, Logico-mathematical Experience and 
Reflective Abstraction. Experience, as Piaget uses the term, 

7 Í g of new knowledge through acting on 
objects. But this Process allows different kinds of knowledge 
to develop. So one may speak, correspondingly, of different 
The two kinds which are most important 


for his theorizing are physical experience and logico- 
mathematical experience. 


selves and their results. 


4 ; ; 
5 a further discussion, see Chapter 2 of the main text of this 
ook. 
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From physical experience, for instance, one would gain 
knowledge of the weight of objects; or of the fact that, other 
things being equal, weight increases as volume increases; and 
so on. 

Now the weight of an object exists even if we do not act at 
all.* But we may, by our actions, introduce attributes into the 
world which were not there before. For instance, we may 
take a number of pebbles and arrange them in a row. We have 
then introduced an element of order. Suppose that we next 
count the pebbles and arrive at a certain sum; after which we 
change the order, count them and arrive at the same sum 
again. We have thus found out, Piaget claims, that the number 
of a set of objects is independent of the order in which they are 
arranged. And this he considers to be a good example of the 
kind of knowledge that is based on logico-mathematical 
experience. What we have discovered is a relation between 
two actions and not, or not only, a property belonging to 


pebbles. i fain] 
It is important to notice that the kinds of action which yield 
logico-mathematical experience are the very same kinds which 
provide the basis for the operational structures (sections 3.5 
and 3.6). i ‘ 
When Piaget speaks of logico-mathematical experience he is 
making once more the point that even the highest forms of 
abstract reasoning have their origins in action. The claim is 
that conclusions which will later be arrived at by deduction - 
and which indeed will come to seem quite self-evident — 
must in the beginning be checked against the criden a 
what one finds by doing. For example, suppose that f c i 
finds he can arrange a set of objects into two eae E - 
divisions, matching them one by one. will he ua ow, 
without having to try it, that if one more object ve ed to i 
total set, it will no longer be possible to divide the set gie y 
into two in this way? Piaget’s answer is that in ie pre- 
operational stage he will not know this, but later it will come 


to appear utterly obvious to him. 


* Notice, however, that since we normally come to know an ob- 


ane? Ling it up, out knowledge is not independent 
ject’s weight by picking i Ea that physical experience is never 


of action. Thus Piaget argue ee 
‘pure? but always implies at least some logico-mathem: 


componen t. 
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It is in discussing how this kind of change comes about that 
Piaget introduces the notion of reflective abstraction. Processes 
of abstraction are held to be involved in both physical 
experience and logico-mathematical experience. In the case of 
physical experience, knowledge of weight is arrived at by a 
kind of abstraction which amounts to disregarding other 
properties of the object such as its volume or its shape. Weight 
is thus abstracted, or ‘taken out’ from the whole, in order to be 
considered. But more than this has to happen when a property 
is being abstracted from one’s own actions. Piaget argues 
that it is then not enough simply to disregard other pro- 
perties. In addition, a process of new construction is called 
for. To use his own words: ‘abstraction starting from actions 
- » + does not consist in merely isolating or noting separated 
elements, but necessarily requires a reconstruction by means 
of elements projected or “reflected” from the lower to the 
higher plane.’ It is this kind of reconstruction which is held 
to take place when, for instance, the concrete operations come 
into being. 

There are two reasons 


cted’ or ‘projected’ up on to the higher 


on’, in the sense of 
Iness and consciousness, marks the 


4.7 Equilibration. The 
has already been indi 
general name for the 
achieved. 


elf-regulation 
tegulatory process and as 


time, states of limi 
those of the sensori- 


i s that improvement in equilibri 
i rium 
1s very closely related to the achievement of a me degree 
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of reversibility. The perfect reversibility of operational 
thought (section 3.5) is a feature to which Piaget returns 
again and again. Thus in a length conservation task the child 
begins by seeing two sticks of equal length exactly aligned. 
He then sees one of them moved sideways so that the align- 
ment is destroyed. This disturbance is compensated for, 
however, if the child understands that the movement can be 
exactly balanced or reversed by a movement in the opposite 
direction. In this case, the equality is conserved, and 


equilibrium is maintained. 
This kind of stability is held to be developed as a result of 


processes of equilibration. 


4.8 Equilibration and Learning. Piaget often discusses the 
relations between equilibration and learning. For him ‘learning’ 
is by no means synonymous with ‘development’. Rather, 
he tends to equate ‘learning’ with the acquisition of knowledge 
from some external source — that is, he contrasts it with 
acquisition as a result of one’s own activities. Thus if a child 
became able to conserve through being told the right answer 
or through being rewarded when he happened to give the 
right answer that would certainly be learning. But Piaget 
believes that no fundamental development takes place in this 
way. Fundamental developments take place by means of 
active construction and self-regulation. A 

Piaget does not rule out the possibility that specific attempts 
to teach children to conserve and so on may make a difference 
— particularly if the method is of such a kind as to bring i 
child up against something which surprises him or causes i 
to recognize a contradiction. For this experience may ca 
forth new adaptive efforts on the child’s part and so e 
motion processes of equilibration. However, the possi wy 
that teaching may make a real difference will depend on ae 
stage the child has reached: ‘Learning 1s subordinate to the 
subject’s level of development.’ 
at, in writing this 
a straightforward 
hem. The main 


In conclusion, I want to stress again th 
erely tried to give 


Appendix I have mete sAr 
account of Piaget’s claims, not to eva uate 
sources on which the account 1s based ate: j 

iaget, J.» Mathematical Epistemology an 
Beth, B. Wa & Piaget Ja d: D. Reidel, 1966. 


Psychology. Dordrecht-Hollan 
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Piaget, J., The Psychology of Intelligence. London: Routledge 
& Kegan Paul, 1950. 

Piaget, J., Logic and Psychology. Manchester: Manchester 
University Press, 1953. 

Piaget, J., Piaget’s Theory. In P. H. Mussen (ed.), Car- 
michael’s Manual of Child Psychology, Vol. I. New York: 
Wiley, 1970. 

Piaget, J., Biology and Knowledge. Edinburgh: Edinburgh 
University Press, 1971. 


The quotation in section 4.5 is from ‘Piaget’s Theory’, page 
710. The quotation in section 4.6 is from Mathematical 
Epistemology and Psychology, page 241. The quotation in section 
4.8 is from ‘Piaget’s Theory’, page 716. 
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